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Objective: This study initially aimed at exploring the curvilinear effects of time 
commitment to productive activities in terms of care-giving employment and 
voluntary care-giving work on subjective well-being among young-old caregivers 
(50-70 years old) in Shanghai Home Care for Elderly setting.  The curvilinear effects 
were respectively explored in entire sample, employed caregivers, voluntary 
caregivers and compared between employed caregivers and voluntary caregivers.  
Furthermore, the effects of age, gender, marital status, and education on the 
aforementioned curvilinear effects were also explored.   
 
Method: This was a cross-sectional study.  Anonymous questionnaire survey was 
conducted, and 226 valid questionnaires were collected, within which there were 120 
employed caregivers and 106 voluntary caregivers.  Time commitment to care 
services provided per week in the past one year was collected and computed to annual 
time commitment as the main independent variable.  Age, gender, marital status, and 
education were also treated independent variables.  The subjective well-being among 
young-old adults were measured as dependent variable from four dimensions: life 
satisfaction (measured by The Satisfaction with Life Scale); subjective physical health 
status (measured by the General Health Perception Items); subjective happiness 
(measured by Subjective Happiness Scale); and depression (measured by CES-D).  
Polynomial regression and loess method were respectively employed to explore the 
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curvilinear relationships between time commitment and life satisfaction, between time 
commitment and subjective physical health status, between time commitment and 
subjective happiness, and between time commitment and depression within entire 
sample, employed caregivers, and voluntary caregivers.  Multivariate linear 
regression and loess method were employed to compare the proposed curvilinear 
effects between employed caregivers and voluntary caregivers, and to explore the 
effects of age, gender, marital status, and education.   
 
Results: The curvilinear relationships between time commitment and life satisfaction, 
between time commitment and subjective physical health status, and between time 
commitment and depression were obtained in entire sample.  The three curves 
indicated a main negative effect of time commitment on subjective well-being.  
Within employed caregivers, all of four curvilinear relationships were found and 
consistently indicated that the time commitment to care-giving employment at 500 
hours per annum was an appropriate amount that predicted a best subjective 
well-being in terms of the highest life satisfaction, the highest subjective physical 
health status, the highest subjective happiness, and the lowest depression.  Within 
voluntary caregivers, the curvilinear relationships between time commitment and 
subjective physical health status, between time commitment and depression were 
found and indicated a main negative effect of time commitment on the subjective 
well-being in terms of physically and psychologically.  Via comparison, the amount 
of subjective well-being in terms of subjective physical health status and depression 
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that employed caregivers benefited from time commitment was greater than that 
voluntary caregivers lost.  Furthermore, the employed caregivers with higher 
education level were found to benefit from time commitment most especially in time 
commitment at 250-500 hours annually. 
 
Discussion:  Some suggestion was proposed to both home care organizations and 
voluntary organizations to promote the well-being of caregivers.  Furthermore, 
suggestion was also proposed to the policies and social work practice.  Additionally, 
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Chapter 1 Introduction 
 
1.1 Research Background 
Shanghai is the most prosperous and largest metropolis in Mainland China.  Similar 
to many contemporary developed cities all over the world, facing a longer life 
expectancy coupled with a lower birth rate (Bernard & Philips, 2000), Shanghai has to 
encounter the rapid growing of aging population entailed, a significant social issue 
which deserves serious discourse. 
 
Table 1 Year-end registered population, population of 60 and above & life expectancy 
in Shanghai 2004-2008 
Sources: Shanghai Statistics Bureau, 2005; Shanghai Statistics Bureau, 2006; 
Shanghai Statistics Bureau, 2007; Shanghai Statistics Bureau, 2008; 






60 and Above 
(million persons)





2004 13.5239 2.6078 19.28 80.29 
2005 13.6026 2.6637 19.58 80.13 
2006 13.6808 2.7562 20.15 80.97 
2007 13.7886 2.8683 20.80 81.08 
2008 13.9104 3.0057 21.61 81.28 
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The proportion of older adults (60 years old and above) in aggregate population hit 
21.61% in Shanghai at the end of 2008 (Shanghai Statistics Bureau, 2009).  Table 1 
illustrates such situation.  Within such a business-orientated and competitive lifestyle, 
older adults are usually the ones who have poor social support and social networks 
(Chow, 1987; Ngan, 1990). 
 
Table 2 Amount of older adults living without offspring in Shanghai 
Year Older Adults Living with 
Their Older Spouses 
(thousand persons) 
Older Adults Living Alone 
(thousand persons) 
2006 787.2 172.4 
2007 843.7 193.0 
2008 863.8 188.0 
Sources: Shanghai Research Center on Aging, 2007; Shanghai Research Center on 
Aging, 2010 
 
The amount of older adults who have no children has been continuously increasing, 
attributed to delayed marriage, voluntary childlessness, and high divorce rates, etc. 
(Wachter, 1997) in urban areas of cities.  Meanwhile, it is worth paying attention that 
the cohorts of parents subject to the one-child family planning policy, which initiated 
in the early 1980s, do have fewer offspring to rely upon in old age than earlier cohorts 
of parents (Di & Rosenbaum, 1994).  Those parents are now stepping into old age.  
Many older adults have to spend their later lives alone with less or no care from 
families, although it has been a cherished and deep-rooted Chinese practice for the 
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older adults to be supported by their offspring (Leung, 2006).  A research (Shanghai 
Civil Affairs Bureau, 2004) indicated that 710,000 older adults in Shanghai lived with 
their old spouses and any child, while there were another 166,000 older adults living 
alone in this city, without any other family members.  The data was collected in 2004.  
The situations of year 2006-2008 are demonstrated in Table 2.  The amount of older 
adults living with their older spouses or merely alone should be even more at present.  
On the other hand, Chinese older adults are more prone to spend their later life in their 
own home influenced by Chinese traditional culture.  A research, based on Chinese 
population and conducted in Hong Kong, demonstrated that only 20% of the 
participants, older adults living in communities, indicated their willingness to enter 
Old Age Homes, a residential care arrangement, in the coming six months (Wu, Tang 
& Yan, 2004).  A study showed that Chinese older adults who were living with their 
families were more satisfied as compared to those living alone or living in residential 
homes (Lou, 2010).  Chen & Short (2008) found that older adults who aged 80 years 
and above in China demonstrate much more positive subjective well-being when 
living with spouses or children than living alone.  They (Chen & Short, 2008) 
attributed this finding to the traditional Chinese family culture.  Laidlaw, Wang, 
Coelho, & Power (2010) compared filial piety, which is considered as a traditional 
central culture and is interpreted as children’s responsibility to care for parents in their 
own homes, within senior Chinese immigrants living in the UK, Chinese older adults 
living in Beijing, and Scottish older adults living in Scotland. The two Chinese groups 
showed a similar agreement on the concept of filial piety, while the Scottish group 
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significantly varied from these two Chinese groups regarding the agreement on filial 
piety. Chinese people prefer to receive support and advice from within their own 
families and are keen to uphold traditional principles (Jones, 1979; Home Office, 
1985; Watson, 1977); otherwise, they lose “face”, which is quite critical in Chinese 
culture (Chau & Yu, 2010).  With the lack of traditional care from family conjunct 
with older adults’ deep cultural root of and strong willing to spending their later life in 
own homes, it is obvious that care for older adults has become a significant concern of 
government and the entire society. 
 
Within such situations, the adoption of community care approach was suggested to be 
the most effective strategy in enhancing the welfare of the older adults (Chow, 2004).   
Community care services “seek to provide services in settings which are valued 
within the community as a way of establishing, encouraging, or enhancing valued 
life-styles and relationships” (Heginbotham, 1990: 48).  Community care services, 
such as Community Support Services for the Elderly (Social Welfare Department of 
the Government of the Hong Kong Special Administrative Region, 2010), Community 
Nurse-supported Post-discharge Program (Kwok, Lee, Woo, Lee & Griffith, 2006) as 
well as well-planned case management interventions (Leung, Liu, Chow & Chi, 2004), 
decreased older clients’ spiritual and physical pressure (Gui, 2001) so that those 
community care services were effective in preserving older adults’ independence and 
were probably effective in reducing the amount of unplanned re-admissions and the 
length of hospitalization with corresponding saving in total health care costs (Leung et 
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al., 2004; Kwok, Lee, Woo et al., 2006). 
 
Based on the arguments and discourse of Bayley (1973); Abrams (1977); Bulmer 
(1987); Higgins (1989); Heginbotham (1990); Richards (1996); Tester (1996); Cai 
(2000); Pierson & Thomas (2006); Tanner & Harris (2008), community care services 
can be conceptualized in Shanghai context: 
Programs of care services or individual care services provided to older adults, who 
live, namely sleep at night, in their own homes in communities.  These services are 
organized by government or relevant agencies.  Older adults can receive a broad 
range of health and social support services, such as case management, daily care, 
housekeeping, daily shopping, chatting, listening to newspaper reading, etc., in their 
own homes.  Community care approach in Shanghai is also named Home Care 
Services. 
 
A policy to advocate Home Care Services for older adults was established in 2001, 
revised and complemented in 2002, 2003, 2004 and 2008.  The government, further, 
encouraged the relevant organizations to hire young-old adults to provide care 
services to old-old adults or older adults living alone because of the great deficiency 
of caregivers of community care (Shanghai Government, 2008).  There were 234 
home care organizations in Shanghai by September 2009, serving 199 thousand older 
adults with 31.2 thousand caregivers (Shanghai Civil Affairs Bureau, 2009).  
Moreover, there are many voluntary organizations currently inviting young-old adults 
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to serve other old adults, playing the same roles as Home Care Services. 
 
1.2 Research Significance 
Home Care Services tend to be a hot social issue in Shanghai.  Government and 
academic researchers show high interested in this care approach to address the 
increasing amount of aging population.  However, most of the above mentioned 
researchers emphasized the services’ outcomes to the services clients, assessing 
whether the clients’ well-being is increased in community care setting arrangements 
other than concerning the well-being of the services providers.  Surveys showed that 
most people believe that helping others is good for the donor as well as the recipient 
(Wuthnow, 1991).   Furthermore, the voluntary services of older adults were 
considered to bear broad social and economic benefits (Chambre, 1993; Hendricks & 
Cutler, 2001).  Consequently, the voluntary services enhanced both physical and 
psychological well-being of older participants (Wilson, 2000).  However, it is still 
vague whether the intensity of time commitment to productive activities can 
positively influence the life quality of older adults (Jackson, Antonucci, & Gibson, 
1993).  In other words, if older adults engaged in productive activities, paid 
employment and voluntary work, for quite a long time commitment, there might be 
possibility that the aforementioned positive effect of older participants’ productive 
engagements on their well-being decreased.  Other literature on care-giving indicated 
a negative effect on the well-being of the caregiver (Rose-Rego, Strauss, & Smyth, 
1998).  Thus the mixed effect of employment and care-giving as well as voluntary 
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work and care-giving are worth analyzing.  So far as the researcher’s knowledge, 
there is still no study focusing on the older caregivers in Shanghai Home Care for 
Elderly context, no matter whether the essential of care-giving is employment or 
volunteering.  Hence, the physical and psychological well-being of older caregivers 
has been neglected.  This study is aiming contributing knowledge and understanding 
to the relationship between time commitment to productive activities and well-being 
of both employed and voluntary caregivers.  Furthermore, this study employs a 
“subjective” approach, which leads the research to follow the subjects’ own opinions 
other than some standardized physical measurements.  The subjects were encouraged 
to express their own feeling, and the analyses of physical and psychological 
well-being of older adults were based on such “feeling”. 
 
1.3 Research Questions 
Based on aforementioned concerning and discussion, this study mainly aimed at 
exploring the following five Research Questions respectively. 
 
Research Question 1:  
In the care-giving setting, does time commitment to productive activities affect 
subjective well-being within four dimensions, namely life satisfaction, subjective 
physical health status, subjective happiness and depression, among young-old 
caregivers?  What are the respective curvilinear association between time 
commitment and life satisfaction, between time commitment and subjective physical 
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health status, between time commitment and subjective happiness, and between time 
commitment and depression? 
 
Research Question 2: 
In the care-giving setting, does time commitment to care-giving employment affect 
subjective well-being within four dimensions, namely life satisfaction, subjective 
physical health status, subjective happiness and depression, among young-old 
caregivers?  What are the respective curvilinear association between time 
commitment and life satisfaction, between time commitment and subjective physical 
health status, between time commitment and subjective happiness, and between time 
commitment and depression? 
 
Research Question 3: 
In the care-giving setting, does time commitment to voluntary care-giving work affect 
subjective well-being within four dimensions, namely life satisfaction, subjective 
physical health status, subjective happiness and depression, among young-old 
caregivers?  What are the respective curvilinear association between time 
commitment and life satisfaction, between time commitment and subjective physical 
health status, between time commitment and subjective happiness, and between time 





Research Question 4: 
In the care-giving setting, when time commitment to care-giving employment and 
voluntary care-giving work is controlled, which of care-giving employment and 
voluntary care-giving work impacts more on subjective well-being within four 
dimensions, namely life satisfaction, subjective physical health status, subjective 
happiness, and depression, among young-old caregivers? 
 
Research Question 5: 
In the care-giving setting, what is the comprehensive association among time 
commitment to productive activity, productive role, gender, age, marital status, 
education level, and subjective well-being within four dimensions, namely life 













Chapter 2 Literature Review 
 
In this chapter, activity theory and successful aging model were reviewed as the 
theoretical analytic foundation of present study.  Afterward, the two main concepts, 
productive activity and subjective well-being with their sub-concepts, were reviewed.  
Furthermore, the relationship among productive activities, subjective well-being, and 
social demographical characteristics within older adults was reviewed through ample 
existing literatures. 
 
2.1 Gerontology Theory Applied to Analytical Framework 
2.1.1 Activity Theory 
Havighurst, Neugarten, & Tobin (1968) proposed that to remain active at levels of 
activity similar to those experienced in middle age for as long as possible was natural 
and normal for most aging individuals.  In their view, when individuals aged, older 
adults were predicted to utilize strategies that involved forging new social roles and 
relationships or intensifying existing ones to fill the gap rather than disengaging from 
the society. 
 
Social gerontologist (Herzog & House, 1991; Lemon, Bengtson, & Peterson, 1972) 
widely applied activity theory to deal with the relationship between activities and 
psychological health among older adults.  Activity theory suggests that activities in 
general, and interpersonal activities in particular, are beneficial for psychological 
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well-being via providing channels for acquiring role supports that sustain one’s 
self-concept (Lemon et al., 1972).  According to activity theory older adults engaged 
in productive activities have a higher level of personal control and mastery (Hayward, 
Friedman, & Chen, 1998).  The productive activities that older adults are engaged in 
can be some self-realization experiences that bolster meaning in individual later life 
(Su & Ferraro, 1997; Wethington, Moen, Glasgow, & Pillemer, 2000).  Lin, Ye, & 
Ensel (1999) indicated that frequent social interactions also enhance the possibility of 
finding social support and social contacts. 
 




Figure 1 Components of Successful Aging (Rowe & Kahn, 1998: 39) 
 
In Rowe and Kahn’s (1987) original model, they defined successful aging as the 










to involve maintenance of physical and mental function and engagement in social and 
productive activities (Rowe & Kahn, 1997, 1998), making it ready for future 
intervention studies (Riley, 1998).  Hence, Rowe & Kahn (1998) proposed and 
created a three dimensions theoretical framework of successful aging as Figure 1 
demonstrates. 
 
According to Rowe and Kahn’s (1998) three criteria and specific examples as 
described and discussed in their literatures, their definition could be operationalized as 
following: 
 
Be absence of disease, disability, and risk factors.  For absence of disease, Rowe and 
Kahn (1998) indicated absence of heart disease, stroke, bronchitis, diabetes, cancer, 
osteoporosis, emphysema, or asthma.  Absence of disability includes being able to 
perform all 7 activities of daily living (bathing, dressing, eating, using the toilet, 
moving from bed to chair, grooming, or walking across a room).  Absence of risk 
factors includes absence of cigarette smoking, hypertension, and obesity, defined 
according to the National Heart, Lung, and Blood Institute’s guidelines as a body 
mass index of 30 or greater based upon reported height and weight. 
 
Keep maintaining physical and mental functioning.  Maintaining physical and mental 
functioning includes the ability to walk 1/4 mile, the ability to climb one flight of 
stairs without resting, the ability to stand up without fainting or feeling dizzy, and the 
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ability to remember things without difficulty, to remember where one put something, 
or to find the right word when talking. 
 
Be active engagement with life.  Connections with persons include reporting 
monthly contact with three or more close friends or relatives.  Being productive 
includes reporting any of the following: (a) paid employment, (b) caring for a child or 
grandchild, (c) active volunteering, or (d) cleaning house.  It is interesting to point 
out that the last item for productivity, cleaning house, is specifically included by 
Rowe and Kahn (1998), and was rarely found in other literatures as a separate 
domain. 
 
As specified by Rowe and Kahn (1998), participants had to meet all three criteria in 
order to be scored as aging successfully, namely, in Figure 1, the overlap area of three 
circles. 
 
2.2 Productive Activity 
With the amazing increase of aging population all over the world, productive nature of 
older adults attracts much attention.  Many scholars (Bass, Caro & Chen, 1993; 
Herzog, Ofstedal, & Wheeler, 2002; Morrow-Howell, Hinterlong, & Sherraden, 2004; 
Peel, Bartlett, & McClure, 2004; Kaye, 2004) respectively proposed and explored the 




According to Bass, Caro & Chen (1993:6), productive aging was “any activity by an 
older individual that produces goods or services, or develops the capacity to produce 
them, whether they are to be paid for or not”.  Furthermore, Bass & Caro (1996) 
improved this definition, added the activities that can develop older individual’s 
capacity to produce goods or services, and thought that productive activity should be 
restricted to the activity that makes value for the community or society.  In light of 
this consideration, Productive Activity includes paid employment, voluntary work and 
care-giving (Bass, Caro & Chen, 1993) as Figure 2 demonstrates.  It is worth 
indicating that care-giving here included the care of child, other older individual (Bass, 
Caro & Chen, 1993), the sick, and disabled (Bass & Caro, 1996).  
 
 
Figure 2 Domains of Productive Aging 
 
The above category of productive activities properly reflected the situation to be 
analyzed in this study.  Paid employment and care-giving can be easily distinguished; 
however, volunteering needs some more subtle discussion.  Wilson (2000) defined 










group, or organization”.  Whether volunteers could benefit from their work, and, 
whether these benefits could include material rewards were open to debate.  Some 
scholars held the view that voluntary work is not truly volunteered if it is remunerated 
(Lynn & Smith, 1991), whereas others believed that people who had elected to work 
in poorly paid jobs and performed well should at least be considered 
“quasi-volunteers” (Smith, 1982).  There existed two definitely opposite opinions 
regarding whether the definition of volunteering should include some references to 
intentions.  Wilson (2000) concluded that some scholars think the desire to help 
others is constitutive of volunteering while others supported that volunteering means 
acting to produce a “public” good or service no matter whether the participants of 
voluntary work have individual motives to realize the “public” goods or services.  To 
treat volunteering as a productive activity is compatible with this approach, because 
within volunteering context, goods and services at below market rate are provided 
(Wilson, 2000).  Wilson (2000) thought that volunteering is part of a general cluster 
of helping activities; however, whether or not it should include behavior 
conventionally described as caring is currently under debate.  From common sense, 
caring is associated with person-person emotional labor on behalf of family and 
friends while volunteering is thought of as being more formalized and public (Snyder 
& Omoto, 1992).  Wilson (2000) argued that there are some obvious differences 
between these activities (conventional caring and volunteering): there is a level of 
obligation implied by the care relationship that is not found in volunteering; however, 
many scholars of social activism rightly labeled conventional caring as volunteering 
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in a loose sense of the term (Wilson, 2000).  Hence, Wilson (2000) implied that it 
would be wise not to distinguish too clearly regarding the scopes of conventional 
caring and volunteering. 
 
2.3 Subjective Well-Being 
As a multidisciplinary concept, many scholars (Klumb, 2004; Lawton, 1975; Pinquart 
& Sorensen, 2000; Wheeler, Gorey, & Greenblatt, 1998) explored the nature of 
subjective well-being among older adults.  However, no common agreements on the 
conceptual definition and empirical measurement were achieved, even within 
disciplines (Baker, Cahalin, Gerst & Burr, 2005). 
 
Diener (1984), in his highly influential Psychological Bulletin article “Subjective 
Well-Being”, proposed that subjective well-being has three distinct components: life 
satisfaction, positive affect, and negative affect.  Andrews & Withey (1976) also held 
the same view.  Moreover, Diener, Suh, & Oishi (1997: 25) explained the concept of 
subjective well-being in details as “a person is said to have high subjective well-being 
if she or he experiences life satisfaction and frequent joy, and only infrequently 
experiences unpleasant emotions such as sadness or anger;  contrariwise, a person is 
said to have low subjective well-being if she or he is dissatisfied with life, experiences 
little joy and affection and frequently feels negative emotions such as anger or 
anxiety”.  Two years later, Diener, Suh, Lucas, & Smith (1999) included satisfaction 
in specific life domains (domain satisfaction, e.g., satisfaction with health) when 
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defining subjective well-being.  Researchers often distinguished cognitive and 
affective components of subjective well-being (Diener, 1984; Diener et al., 1999).  
Life satisfaction and domain satisfaction are considered cognitive components 
because they are based on evaluative beliefs (attitudes) about one’s life.  In contrast, 
positive affect and negative affect assess the affective component of subjective 
well-being and reflect the amount of pleasant and unpleasant feelings that people 
experience in their lives. 
 
From a psychological perspective, subjective well-being is considered as a 
super-ordinate construct within the context of cognitive theories of emotion that 
subsume subordinate constructs such as happiness, life satisfaction, and morale (Stock, 
Okun, & Benin, 1986).  Baker et al. (2005) concluded that sociologists, 
psychologists, health researchers, and others often include measures of depressive 
symptomology, self-esteem, self-efficacy and sometimes mastery (Krause, Herzog, & 
Baker, 1992) when conceptualizing subjective well-being. As utilized more broadly in 
gerontology, subjective well-being was a somewhat amorphous concept and physical, 
psychological, clinical, social, and cultural dimensions were widely considered for 
different research aims (Lawton, 1997).  Baker et al. (2005) employed an inclusive 
view of subjective well-being in one study, incorporating life satisfaction and 





Researches demonstrated that important correlates of subjective well-being include 
physical activity, socioeconomic status, social support, establishment of meaningful 
roles, and adequate physical health, as well as personality characteristics such as 
personal control, self-esteem and self-efficacy (Diener, 2000; Okun & Stock, 1984). 
 
2.4 Time Commitment to Productive Activity and Subjective Well-Being 
Research on the effects of productive activities has demonstrated several benefits for 
older participants, including better physical health (Luoh & Herzog, 2002), better 
mental health (Li & Ferraro, 2005,2006; Luoh & Herzog, 2002, Musick & Wilson, 
2003; Schwartz, Meisenhelder, Ma, & Reed, 2003; Morrow-Howell, Hinterlong, 
Rozario, & Tang, 2003; Umberson, Chen, House, & Hopkins, 1996), and delayed 
mortality (Harris & Thoresen, 2005; Luoh & Herzog,2002; Musick, Herzog, & House, 
1999; Oman, Thoresen, & McMahon, 1999).  Some other researches (Baker et al., 
2005; Greenfield & Marks, 2004; Van Willigen, 2000; Thoits & Hewitt, 2001) 
revealed that productive activities can enhance subjective well-being among old 
adults. 
 
When researchers concerned paid employment of older adults, they usually paid much 
more attention on employment status other than the level of involvement (Hao, 2008).  
Ross & Mirowsky (1995) explored differentiate between full-time and part-time 
employment, and the authors found that beneficial effects are only for full-time work 
status.  Some other researches on paid employment among older adults focused on 
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the impact of retirement and involuntary job loss (Gallo, Bradley, Siegel, & Kasl, 
2000; Kim & Moen, 2002).  Only a few studies have directly explored the effects of 
late-life paid employment.  However, research’s findings on the relationships 
between paid employment and subjective well-being were somewhat equivocal in that 
paid employment in the later stages of the life course is not empirically linked to 
psychological or physical well-being while others found positive relationships (Baker 
et al., 2005).  One cross-sectional study found that paid work is immaterial to either 
positive or negative affect for both older men and older women (McIntosh & 
Danigelis, 1995) while a number of psychological benefits of paid work for one’s later 
life were documented (Calvo, 2006; Duncan & Whitney, 1990; Erikson, Erikson, & 
Kivnick, 1986; Bosse, Aldwin, Levenson, Workman- Daniels, & Ekerdt, 1990) and a 
positive relationship between work and life satisfaction is indicated (Aquino, Russell, 
Cutrona1, & Altmaier, 1996). 
 
Luoh & Herzog (2002), based on three waves of the Asset and Health Dynamics 
among the Oldest Old (AHEAD) study, found out that improved health and 
survivorship are demonstrated among older adults who perform 100 or more hours of 
volunteering and paid work.  However, the upper bound of time commitment for an 
appropriate well-being of older adults were not analyzed and proposed. 
 
There is great deficiency on studies specifically concerning the relationship between 
intensity of paid employment and well-being of older employees.  Much more 
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literatures (Menaghan & Parcel, 1990; Shields, 1999; Williams, 2002; Beaujot & 
Andersen, 2007) focused on the general population regarding the relationship between 
work intensity and individual well-being.  Menaghan & Parcel (1990) found that 
long working hours is likely to lead greater stressful and a mental well-being decline.  
Additionally, Menaghan & Parcel (1990) explored the mechanism of the negative 
relationship between work intensity and individual well-being, and found that long 
work hours may increase family tensions that, in turn, lead a decline of psychological 
well-being.  Likewise, Williams (2002) held similar view that if people work fewer 
hours, they feel less stressful.  Shields (1999) found that long work hours are 
inclined to negatively affect employees’ physical health.  Beaujot & Andersen (2007) 
indicated that at least in long term work hours are critical to employees’ physical 
health. 
 
In comparison to the insufficient literatures concerning the relationship between paid 
employment and individual well-being, there are ample literatures focusing on the 
relationship between voluntary work and individual well-being. 
 
Wilson (2000) concluded that volunteering activity improves both physical and 
mental health.  Morrow-Howell et al. (2003), Wheeler, Gorey, & Greenblatt (1998), 
& Young & Glasgow (1998) also supported this view.  Some studies found that 
volunteers are inclined to be healthier, more socially integrated individuals (Li & 
Ferraro, 2005, 2006; Thoits & Hewitt, 2001), and to be much happier individuals 
21 
 
(Thoits & Hewitt, 2001).  A number of studies, all using longitudinal data, 
demonstrated that volunteers subsequently enjoy better physical health in old age 
(Stephan, 1991), score higher on measures of functional ability (Moen, 
Dempster-McClain, & Williams, 1992) and most striking of all are at lower risk of 
mortality (Musick, Herzog, & House, 1999; Oman, Thoresen, & McMahon, 1999; 
Rogers, 1996; Sabin, 1993).  Most of the healthy benefits accrue to those who 
volunteer in moderation and who volunteer in connection with a church (Wilson, 
2000).  Volunteering is a way for people to become integrated into their community, 
and it is well-established that social integration yields positive mental health effects 
(House, Landis, & Umberson, 1988).  The data confirmed that volunteering boosts 
self-esteem and self-confidence and increases overall life satisfaction (Harlow & 
Cantor, 1996).  Volunteering assumes an especially important role among the elderly 
because it can “inoculate or protect, [them]… from hazards of retirement, physical 
decline and inactivity” (Fischer & Schaffer, 1993).  In a meta-analysis by Wheeler, 
Gorey, & Greenblatt (1998) of thirty-seven studies of the effects of volunteering on 
elderly populations, a significant positive relation between volunteering and life 
satisfaction was found, even after adjustments for socioeconomic status and physical 
health. 
 
However, it is possible that the benefits of volunteering to physical and mental 
well-being only increase to a certain level of intensity of volunteer engagement 
(Windsor, Anstry, & Rodgers, 2008).  Unfortunately, much of the existing researches 
22 
 
concerned in volunteering behavior and well-being were limited by a lack of 
specificity at the upper end of measures designed to assess frequency of voluntary 
activity and only a limited number of studies have produced evidence to suggest that 
the association between amount of voluntary activity and well-being does not conform 
to a does-response relationship (Windsor, Anstry, & Rodgers, 2008).  A nonlinear 
effect of volunteering hours on mental and physical well-being was proposed by Luoh 
& Herzog (2002); Morrow-Howell et al., (2003); Musick, Herzog, & House (1999) & 
Van Willigen (2000).  Musick, Herzog, & House (1999), utilizing the Americans’ 
Changing Lives study data, reported that time commitment to volunteering is related 
to mortality in a curvilinear fashion, whereby those who do not volunteer at all and 
those who volunteer at higher levels do not receive the same survival benefits as those 
volunteering at a moderate level (< 40 hr in the past year).  It is not clear whether 
this same relationship holds for other measures of well-being.  Rook & Sorkin (2003) 
investigated the psychological health outcomes for a group of older adults who 
committed 20 hours per week to serve as foster grandparents for a developmentally 
disabled child.  Contrary to expectations, engagement in the program did not result 
in improvements to psychological health, prompting the authors to suggest that the 
time commitment and challenging responsibilities of the program may have exceeded 
optimal thresholds for obtaining benefits to well-being.  Schwartz & colleagues 
(2003) reported that among a sample of church members, feeling overwhelmed by 
others’ demands was an important predictor of poorer mental health, and Post (2005) 
advocated the potential public health benefits of altruistic, charitable activities while 
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at the same time cautioning against individuals becoming overtaxed by excessive 
demands associated with unpaid work.  Baker et al. (2005), utilizing the first two 
waves of the Americans’ Changing Lives survey, estimated series of OLS and ordered 
logistic regression models to show that as time committed to productive activities 
increases, life satisfaction increases, while increasing time commitment predicts 
higher levels of happiness.  Their results supported the idea that engaged in 
productive activities is beneficial to older adults’ well-being. 
 
A substantial proportion of the published studies in this area have reported results 
obtained from the Americans’ Changing Lives study (Baker, et al., 2005; Li & Ferraro, 
2005; Musick, Herzog, & House, 1999; Musick & Wilson, 2003; Van Willigen, 2000).  
The Americans’ Changing Lives study measured hours spent in undertaking formal 
volunteering over the past year using the response categories of (1) less than 20hr, (2) 
20 to 39 hr, (3) 40 to 79 hr, (4) 80 to 159 hr, and (5) 160 hr or more.  Windsor, Anstry, 
& Rodgers (2008) commented that utilizing this system of classification, participants 
undertaking more than 3 hr per week of voluntary work fall into the highest category, 
potentially obscuring any differential effects on well-being between this group and 
those who undertaking a high frequency of volunteering at levels approaching or 
exceeding those equivalent to typical full-time employment. 
 
Hao (2008) investigated whether paid work and formal volunteering reduce the rate of 
mental health decline in later life.  Utilizing four waves of Health and Retirement 
24 
 
Study data, the researcher estimated growth curve models to assess the effects of 
productive activities on mental health trajectories and revealed that full-time 
employment and low-level volunteering had independent protective effects against 
decline in psychological well-being while joint participants of both productive 
activities enjoyed a slower rate of mental health decline than single activity 
participants.  
 
Windsor, Anstey, & Rodgers (2008) examined nonlinear associations between hours 
spent in voluntary work and psychological well-being, controlling for employment 
status, partner status, physical health, and education.  Utilizing data from the PATH 
Through Life Project, nonlinear associations between hours spent on volunteering and 
psychological well-being were evident, with these associations characterized by 
inverted U shapes, with non-volunteers and those volunteering at high levels 
producing lower well-being scores.  No notable gender interactions emerged.  The 
results pointed toward optimal frequency of engagement in volunteer activity for 
psychological well-being as being bounded by upper and lower levels, outside of 
which benefits to well-being diminish.   
 
The impact of care-giving on subjective well-being has broadly been studied. 
However, most of the existing literatures focused on conventional caregivers, namely 
family members who care older family members, and employed caregivers.  Many 
researches (Rose-Rego et al., 1998; Roth, Haley, Owen, Clay, & Goode, 2001; 
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Strawbridge, Wallhagen, Shema, & Kaplan, 1997) concerning the conventional 
caregivers demonstrated a negative effect of care-giving on well-being of the 
caregivers, especially when the caregiver provides intensive amounts of care.    
Likewise, Pavalko & Woodbury (2000) focused on employed caregivers, and 
concluded that extensive care-giving tends to have more negative effects on 
psychological well-being than physical well-being. 
 
2.5 Social Demographical Characteristics and Subjective Well-Being 
Many researchers found a u-shaped curve of depression regarding age, which 
indicated the least depression within middle-aged and slightly improves when aging 
(Kessler, Foster, Webster, & House, 1992; Mirowsky & Ross, 1992; Newmann, 1989).  
However, Argyle (2001), Diener et al. (1999) and Myers (1992) found that when one 
is aging, happiness slightly increases. 
 
Rose-Rego et al. (1998) concluded that female caregivers seem to experience more 
depression, lower life satisfaction, and overall lower well-being when compared with 
male caregivers in the same situations.  Antonucci, Jackson, Gibson, & Herzog 
(1991) found the gender difference that female showed less life satisfaction when 
hours of volunteering increased.  Berg, Hoffman, Hassing, McClearn, & Johansson, 
(2009) found that male demonstrates higher life satisfaction than female.  With the 
efforts of Gove (1978), Mirowsky & Ross (1986), Nolen-Hoeksema (1987), and 
Aneshensel (1992), there have been ample findings on the gap in depression between 
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male and female in community mental health surveys.  Mirowsky (1996) claimed 
that female suffers average higher levels of depression than male.  Female is more 
often to expose themselves in stressful situations than male (Turner, Wheaton, & 
Lloyd, 1995).  However, there is a lower depression found among female who are 
full-time employed (Mirowsky, 1996).  A study (Shields, 1999) was conducted in 
general population and revealed that female in general encounters greater propensity 
to depression when weekly working hours exceed 41 hours.  
 
Many researches (Krause, 1986; Essex & Nam, 1987; Ross, 1995) concerned the 
effects of marital status on well-being. Mirowsky & Ross (1992) explained the 
mechanism among age, marital status, employment status, and depression as when 
one is aging, employment status is supposed to vanish, and the likelihood of 
widowhood increases.  Hence, depression is a reasonable result of the issues 
previously mentioned that had some gross impacts on depression (Mirowsky & Ross, 
1992).  Essex & Nam, (1987), Krause (1986), Ross (1995) revealed that partnership 
may be a powerful predictor of depression.  In other words, no matter single, 
separated, divorced or widowed are older adults, they are always much more 
depressed than married ones (Essex & Nam, 1987; Krause, 1986; Ross, 1995). 
 
Lou, Chi, & Mjelde-Mossey (2008a, b) obtained a significant finding simultaneously 
in two researches that older adults with a lower level of education experience 
demonstrate higher level of life satisfaction in Chinese general older adult population.  
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Chapter 3 Method 
 
In this chapter, key concepts of the present study were operationally conceptualized at 
first.  Five Research Questions were carefully formulated.  Moreover, measures, 
statistical strategies, sampling, and data collection procedures were articulated in turn. 
 
3.1 Conceptualization 
The concepts of productive activity and subjective well-being were reviewed in 
Chapter 2.  In order to facilitate present study, more subtle operational definitions of 
productive activity and subjective well-being were proposed and conceptualized in 
terms of measurable.   
 
With accordance to Bass, Caro, & Chen (1993), there were three streams of 
productive activities, i.e. paid employment, voluntary work, and care-giving.  The 
present study focused on two specific scopes, i.e. paid care-giving and voluntary 
care-giving.  Hence, in present study, paid employment was defined as the activities 
that the young-old adults perform to provide daily care service to other older adults in 
clients’ own homes and the service organizations monthly pay salaries to these 
young-old caregivers, while voluntary work was defined as the activities that the 
young-old adults perform to provide daily care service to other older adults other than 
the volunteers’ family members in clients’ own homes; additionally, these activities 
are organized by service organizations and the participants do not receive regular 
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material reward for their labor provided.  Hence, the term “productive activity” 
employed in present study specifically indicated paid care-giving work and voluntary 
care-giving work.  Time commitment to productive activity was defined as the 
amount of hours that older adults spent on productive activities.  The productive 
activity, hereby, respectively indicated paid care-giving work for employed older 
caregivers and voluntary care-giving work for voluntary older caregivers.  
Simultaneously, the term “time commitment” was also treated as the intensity of 
productive activities. 
 
Subjective well-being in present study was defined as four dimensions: (1) life 
satisfaction, which might be defined as a “a cognitive assessment of one’s progress 
toward desired goals” (George, 1979: 210) or as “an assessment of overall conditions 
derived from a comparison of one’s aspirations and achievements” (Campbell, 
Converse, & Rodgers, 1976); (2) subjective physical health status; (3) subjective 
happiness; and (4) depression.  Life satisfaction and subjective health status 
represent the cognitive components whereas subjective happiness and depression 
represent the affective components.  Meanwhile subjective happiness measures 
positive affect of subjective well-being; depression measures negative affect. 
 
3.2 Research Questions 
With accordance to the literature reviewed in Chapter 2, the relationship between 
intensity of older adults’ productive activities and their subjective well-being is vague, 
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and when social demographical characteristics were involved in analysis, the situation 
became even more complicated.  Hence, this study hereby respectively explored the 
following five Research Questions. 
 
Research Question 1:  
In the care-giving setting, does time commitment to productive activities affect 
subjective well-being within four dimensions, namely life satisfaction, subjective 
physical health status, subjective happiness and depression, among young-old 
caregivers?  What are the respective curvilinear association between time 
commitment and life satisfaction, between time commitment and subjective physical 
health status, between time commitment and subjective happiness, and between time 
commitment and depression? 
 
Research Question 2: 
In the care-giving setting, does time commitment to care-giving employment affect 
subjective well-being within four dimensions, namely life satisfaction, subjective 
physical health status, subjective happiness and depression, among young-old 
caregivers?  What are the respective curvilinear association between time 
commitment and life satisfaction, between time commitment and subjective physical 
health status, between time commitment and subjective happiness, and between time 




Research Question 3: 
In the care-giving setting, does time commitment to voluntary care-giving work affect 
subjective well-being within four dimensions, namely life satisfaction, subjective 
physical health status, subjective happiness and depression, among young-old 
caregivers?  What are the respective curvilinear association between time 
commitment and life satisfaction, between time commitment and subjective physical 
health status, between time commitment and subjective happiness, and between time 
commitment and depression? 
 
Research Question 4: 
In the care-giving setting, when time commitment to care-giving employment and 
voluntary care-giving work is controlled, which of care-giving employment and 
voluntary care-giving work impacts more on subjective well-being within four 
dimensions, namely life satisfaction, subjective physical health status, subjective 
happiness, and depression, among young-old caregivers? 
 
Research Question 5: 
In the care-giving setting, what is the comprehensive association among time 
commitment to productive activity, productive role, gender, age, marital status, 
education level, and subjective well-being within four dimensions, namely life 





This was a cross-sectional study to explore the effects of time commitment to 
productive activities on young- old adults’ subjective well-being of two categories, 
namely employed caregivers and voluntary caregivers, in the setting of Home Care for 
Elderly in Shanghai.  Anonymous Questionnaire survey (see Appendix I) was 
employed to collect relevant data. 
 
Time commitment was measured by simply asking subjects “How many hours did 
you averagely spend in Home Care services providing per week in the past year”  
(see Section I, Appendix I) so that the participants could more easily and accurately 
recall the hours spent in Home Care services to avoid the disturbance of unexpected 
issues of daily response. Beaujot & Andersen (2007) held the same view in their 
research. The unit of time commitment was hour.  Based on time commitment per 
week, the annual time commitment, which was utilized as an independent variable in 
this research, was calculated as equation indicated below. 
 
Time Commitment Per Annum ൌ Time Commitment Per Week 7 ൈ 365 
 
Four social demographical variables, i.e. age, gender, marital status, and duration of 
full-time education, were collected as well.  The marital status was specified as 
married, single, divorced, and widowed.  The specific items to collect information of 





Life satisfaction was measured by Satisfaction With Life Scale (SWLS) (Diener, 
Emmons, Larsen, & Griffin, 1985) (see Section II, Appendix I); subjective physical 
health status was measured by General Health Perception Items (GH) (Bjorner & 
Kristensen, 1999) (see Section III, Appendix I); subjective happiness was measured 
by Subjective Happiness Scale (Lyubomirsky & Lepper, 1999) (see Section IV, 
Appendix I); and depression was measured by Center for Epidemiologic Studies 
Depression Scale (CES-D) (Radloff, 1977) (see Section V, Appendix I).   
 
According to Diener et al. (1985), among the various components of subjective 
well-being, the SWLS narrowly focuses to assess global life satisfaction and does not 
tap related constructs such as positive affect or loneliness.  The SWLS is shown to 
have favorable psychometric properties, including high internal consistency and high 
temporal reliability.  Scores on the SWLS correlates from moderately to highly with 
other measures of subjective well-being, and correlates predictably with specific 
personality characteristics.  It is noted that the SWLS is suited for using with 
different age groups.  The SWLS is composed with 5 statements and respondents 
rate the degree of agreement of each agreement with a 7 point scale in which 1 
represents “strongly disagree” whereas 7 represents “strongly agree”.  The sum of 5 
items’ values forms the score of the scale.  Hence, the score of this scale ranges from 
5-35 and the higher score denotes the higher degree of satisfied with life.  In this 
34 
 
study, this score represented the degree of life satisfaction of respondents.  Vassar 
(2008) reported that mean Cronbach’s alpha of SWLS was .78 in a meta-study.  The 
Chinese version of SWLS showed a high internal consistency in a nationally 
representative sample in China, and Cronbach’s alpha coefficient was .88 (Bai, Wu, 
Zheng, & Ren, 2010).  
 
Bjorner & Kristensen (1999) developed the General Health Perception Items to test 
the self-rated health.  According to their empirical research (Bjorner & Kristensen, 
1999), if missing values are avoided, the General Health Perception Items can be a 
valid instrument of self-rated health among old adults.  This scale is composed with 
five items which are screened from SF36.  Respondents rate the items with a 5 point 
scale.  The first, third, and fifth items are positive which obtain reversed coding.  
After recoding, the total score of five items represents the score of the scale, higher 
score indicating higher degree of health.  The score possibly ranges from 5-25.  In 
this study, this score represented the degree of subjective physical health status of 
respondents.  Li, Wang, & Shen (2002) reported that Cronbach’s alpha coefficient of 
the Chinese version of General Health Perception Items was .72 in a general Chinese 
population. 
 
Lyubomirsky & Lepper (1999), using a “subjectivist” approach to the assessment of 
happiness, developed a 4-item measure of global subjective happiness that is validated 
in 14 studies with a total of 2,732 participants.  In their research (Lyubomirsky & 
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Lepper, 1999), the Subjective Happiness Scale had high internal consistency 
(Cronbach’s alpha ranged from .79 to .94), which was found to be stable across 
samples.  Swami (2008) reported a high internal consistency (Cronbach’s alpha=.91) 
in Chinese population.  Test-retest and self peer correlations suggested good to 
excellent reliability, and construct validation studies of convergent and discriminant 
validity confirmed the use of this scale to measure the construct of subjective 
happiness (Lyubomirsky & Lepper, 1999).  This is a 4 items scale and respondents 
rate each item with a 7 point scale.  The forth item is a negative item which is 
reversely coded.  After recoding, the total score of four items represents the degree 
of subjective happiness.  The score possibly ranges from 4-28.  In this study, this 
score represented the degree of subjective happiness of respondents. 
 
CES-D was widely utilized in a number of gerontology researches over the world and 
show quite good validity and reliability (Radloff, 1977, 1991; Kutner, Ory, Baker, 
Schechtman, Hornbrook, & Mulrow, 1992; Lubeck, Hubert, & Fries, 2000; Lee, 
2005).  Radloff (1991) reported that the scale’s split-half correlations were .85 for 
patient groups and .77 for normal groups.  Coefficient alpha and Spearman-Brown 
coefficients were .90 or above for both normal and patient groups.  The Chinese 
version of CES-D also showed similar high validity and reliability among older adults 
(Chi & Boey, 1993; Lee, 2005).  Lee (2005) reported a high Cronbach’s coefficient 
as .896 in Chinese population.  It is composed with 20 items within which 4 are 
positive items.  After reverse coding positive items, the possible score ranges from 
36 
 
0-60, the higher score demonstrating more depressive symptoms. 
 
A higher score of the Satisfaction With Life Scale, General Health Perception Items, 
and Subjective Happiness Scale along with a lower score of CES-D could indicate a 
better subjective well-being in present study. 
 
3.4 Statistical Analyses 
The present study mainly aimed at exploring curvilinear relationship between time 
commitment and four dependent variables, i.e. life satisfaction, subjective physical 
health status, subjective happiness, and depression, within entire sample, employed 
caregivers, and voluntary caregivers respectively.  Additionally, four social 
demographical variables, i.e. age, gender, marital status, and education, were 
introduced in the regression models as independent variables in order to have a 
comprehensive understanding on the relationship between main independent variable, 
time commitment, and four dependent variables.  Polynomial regression (Cohen & 
Cohen, 1983; Ryan, 1997; Pardoe, 2006), multivariate linear regression, and local 
regression (loess) (Cleveland, 1979; Cleveland, Grosse, & Shyu, 1992; Keele, 2008) 
were employed to explore the relationships.  Loess was realized by R language, and 
other statistical analyses were conducted through SPSS 17.0.  Data was saved as a 
SPSS document format, and when loess was employed, data was read from SPSS 




Descriptive statistics were conducted to each variable, namely sample size of entire 
sample and two categories of caregivers, time commitment, age, gender, marital status, 
and duration of full-time education.  Pearson Chi-square test was employed to 
analyze the difference between two categories, i.e. employed caregivers and voluntary 
caregivers, regarding gender and marital status.  Independent samples t-test for 
equality of means were conducted to detect the difference between employed 
caregivers and voluntary caregivers regarding time commitment, age, duration of 
full-time education.  In order to facilitate the analysis afterward, productive role, age, 
marital status and duration of full-time education were recoding, using a dummy 
coding technique (Steven, 2002).  Concretely, productive role was recoding as 0 for 
employed caregivers, and 1 for voluntary caregivers; age was recoding as 0 for 50-59 
years old, and 1 for 60-70 years old; marital status was recoding as 0 for collective of 
single, divorced, and widowed, and 1 for married; and duration of full-time education 
was recoding as 0 for 0-9 years and, 1 for above 9 years.  In China, nine years of 
education are compulsory by government for decade years; hence, 9 years of 
education are thought as basic education.  The full-time education beyond 9 years is 
higher level of education. 
 
With regard to four dependent variables, because their values were calculated from 
four respective instruments, reliability analysis should be conducted at first to 
determine whether specific variables were reliable enough to be employed in further 
statistical analyses.  A Cronbach’s alpha coefficient equal to or greater than .60 was 
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acceptable for further statistical analyses (Nunnally, 1967).  Because regression 
analyses were conducted within two categories, i.e. employed caregivers and 
voluntary caregivers, as well as with the entire sample, the Cronbach’s alpha 
coefficients of life satisfaction, subjective physical health status, subjective happiness, 
and depression were respectively calculated in entire sample, employed caregivers, 
and voluntary caregivers.  If any Cronbach’s alpha was less than .60, the 
corresponding variable was eliminated in relative analyses.  Similar to independent 
variables, descriptive statistics were conducted regarding four dependent variables, i.e. 
life satisfaction, subjective physical health status, subjective happiness, and 
depression.  Afterward, independent samples t-tests for equality of means were 
conducted to check the difference between employed caregivers and voluntary 
caregivers regarding the four dependent variables. 
 
Polynomial regression was suggested to explore a curvilinear relationship (Cohen & 
Cohen, 1983; Ryan, 1997; Pardoe, 2006).  Although the higher the order of 
polynomial regression model was, the better the curve was fitted (Ryan, 1997), Cohen 
& Cohen (1983) proposed that the cubic order was high enough to explore a 
curvilinear relationship, while Pardoe (2006) suggested that quadratic was already 
sufficient to detect a significant curvilinear relationship.  Hence, in this study, 
researchers employed linear, quadratic, and cubic regression to detect the curvilinear 
relationship between time commitment and each dimension of subjective well-being 
respectively within entire sample, employed caregivers, and voluntary caregivers to 
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screen and obtain a proper regression model for each pair of variables of interests.   
 
Table 3 Checklist for selection of polynomial regression model 
Step Element Criteria 
1 ANOVA Sig. ≤.05 
2 R2 ≥0.13 (Cohen, 1988) 
3 Significance of t-test for coefficient of 
items at the highest order 
≤.05 (Cohen & Cohen, 1983; Pardoe, 
2006) 
4 Normal P-P Plot of Regression 
Standardized Residual 
Points should be roughly close to the 
diagonal (Pardoe, 2006) 
5 Residual Scatterplot Points should be roughly distributed 
in the coordinate (Pardoe, 2006) 
6 Statistical Power ≥0.80 (Land & Zheng, 2010) 
 
The screening elements involved ANOVA significance of entire regression model, R2, 
significance of t-test for coefficient of items at the highest order, normal P-P Plot of 
Regression Standardized Residual, Residual Scatterplot, and statistical power.  A 
checklist for selection of polynomial regression model was demonstrated in Table 3.  
The screening procedure was conducted from Step 1 to Step 6 in turn.  Once the 
specific model could not fulfill the criteria in any step, this model was eliminated.  
The criteria of Step 1 to Step 5 were assessed through the regression model outputs of 
SPSS 17.0.  The statistical power in Step 6 was estimated by the interpolation and 
Table of Power of the F test (Cohen, 1988).  Because the calculation and estimation 
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of statistical power were comparatively complex, statistical power analysis was 
merely conducted when a model fulfilled all of the previous five steps.  If the 
estimated interval of statistical power was ≥ 0.80, the specific polynomial regression 
model was selected as an appropriate curvilinear model to depict the relationship 
between time commitment and specific aspect of subjective well-being.  If there 
were more than one model that fulfilled all the requirements, the model with the 
greatest (or greater) R2 was selected to indicate the relationship between the pair of 
variables of interests.  The selected models were compared regarding the effect of 
different productive roles by putting the two models with same concerning into one 
coordinate, and analyzed their varieties and trends. 
 
Afterward, time commitment and productive role, which were treated as independent 
variable, were regressed with four dependent variables, i.e. life satisfaction, subjective 
physical health status, subjective happiness, and depression, to detect the productive 
role’s effect on subjective well-being with time commitment.  Within employed 
caregivers and voluntary caregivers, time commitment, age, gender, marital status, 
and education were regressed with four dependent variables respectively.  
Additionally, time commitment, productive role, age, gender, marital status, and 
education were respectively regressed with four dependent variables to explore a 
comprehensive understanding on the situations.  The aforementioned multivariate 
linear regression models were also selected in accordance to some criterion that 
indicated in Table 4.  The screening procedure was almost the same as polynomial 
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Table 4 Checklist for selection of multivariate linear regression model 
Step Element Criteria 
1 VIF If any was >10 (Myers, 1990), 
corresponding variable was excluded, 
and multivariate linear regression 
should be re-conducted. 
2 ANOVA Sig. ≤.05 
3 R2 ≥0.13 (Cohen, 1988) 
4 Sig. of t-test for variables’ coefficients At least one other than the one 
corresponding to the constant was 
≤.05 (Pardoe, 2006) 
5 Normal P-P Plot of Regression 
Standardized Residual 
Points should be roughly close to the 
diagonal (Pardoe, 2006) 
6 Residual Scatterplot Points should be roughly distributed 
in the coordinate (Pardoe, 2006) 
7 Statistical Power ≥0.80 (Land & Zheng, 2010) 
 
regression model selection except that VIF was checked at first to determine whether 
a specific variable was properly introduced in one regression model and was not quite 
highly correlated with other independent variables.  The multivariate model should 
fulfill all the steps in turn to be a proper comprehensive model.  Steps from 1 to 6 
were also assessed by the outcomes of regression model of SPSS 17.0.  Step 7 was 
conducted as the same way as the Step 6 in Table 3 only when one specific model 
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fulfilled all of five previous criteria. 
 
Cleveland (1979) first proposed the local weighted regression smoother (lowess) and 
it was a powerful nonparametric regression to explore the curvilinear relationship 
between two variables.  There were three important indicators of a lowess procedure, 
i.e. the window span, the kernel, and the degree of polynomial (Cleveland, 1979).  
All of these three indicators determined one fitting line.  Fox (2006) suggested 0.6 as 
a good value for window span, and in practice, the polynomial degree is always fixed 
as 2 (Keele, 2008).  Cleveland (1979) recommended the use of the tricube kernel, 
and actually in R language all the programs regarding lowess adopted tricube kernel 
(Jacoby, 2005).  However, the lowess can be conducted without weights, and this 
method was called local regression (loess) (Keele, 2008).  Keele (2008) claimed that 
in practice lowess and loess are almost the same.  Hence, this study employed a loess 
model with window span = 0.6, and quadratic degree.  A 95% confidence band 
proposed by Keele (2008) was also depicted to demonstrate the precise of 
nonparametric curve fitting model.  In light of Keele (2008), albeit the loess model 
could merely be demonstrated through graphical way and did not indicate any 
parameter, inference statistics could be also conducted in a loose way to predict a 
p-value of F test, and if it was less than the standard .05 threshold, the null hypothesis 
was rejected. 
 
Loess was employed to explore the relationships between time commitment and four 
dependent variables respectively within entire sample, employed caregivers, and vo- 
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Table 5 Analytical Strategies 
Phase Independent Variables RQs Theoretical Models Statistical Models




2 1.Time commitment 
 
























Age          
0: 50-59 years old 
1: 60-70 years old 
Gender        
0: male 
1:female 
Marital status   
0:others 
1:married 
Education      
0:0-9 years 
1:above 9 years 







Notes: RQ=Research Questions; Dependent variables were life satisfaction, subjective  
physical health status, subjective happiness, and depression. 
 
luntary caregivers.  Additionally, loess was utilized to compare the relationship 
between time commitment and subjective well-being within employed caregivers and 
voluntary caregivers.  Furthermore, loess was employed to detect and compare the 
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significant categorized independent variables that resulted from multivariate linear 
regressions that were respectively conducted within entire sample, employed 
caregivers, and voluntary caregivers. 
 
In order to facilitate to comprehensively understand the present study’s mechanism, 
Table 5 illustrated the analysis framework of the present study by summarizing the 
main analytical procedure into three phases and indicating the Research Questions 
concerned, the theoretical models applied, and statistical models utilized. 
 
3.5 Sampling 
In accordance to Steven (2002), in social sciences a reliable regression model needed 
at least 15 subjects per independent variable, and such model could cross-validate 
well.  Considering that this study proposed to conduct a multivariate linear 
regression with five independent variables (time commitment, age, gender, marital 
status, and education) within employed caregivers and voluntary caregivers 
respectively.  Hence, there were at least 75 subjects in each category.  Furthermore, 
concerning the essential of survey and research’s subject, the research expected a least 
response rate at 50%.  Hence, the subjects within each category should be doubled, 
which meant 150 employed caregivers and 150 voluntary caregivers. 
 
The sampling procedure was conducted in Shanghai, China.  There were 234 home 
care organizations in Shanghai by September 2009 (Shanghai Civil Affairs Bureau, 
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2009); however, the amount of voluntary organizations providing elderly home care 
services was a mystery.  So far as the researcher’s knowledge, no official document 
or published material revealed this amount at that time.  There are 10 districts in 
Shanghai’s urban area.  Seven of them were randomly selected.  They were 
Huangpu District, Hongkou District, Changning District, Xuhui District, Zhabei 
District, Putuo District, and Pudong New District.  At the district level, the 
researcher contacted the Home Care Guide Centers and Volunteer Guide Centers in 
respective districts.  This period of sampling was based on availability, because most 
organizations rejected to be involved in any external researches without any reason if 
no one referred, especially the references from the departments supervising the 
organizations.  The researcher did not have sufficient resource to seek so many 
subjects.  Hence, when the researcher contacted the district centers, the researcher 
stated the aim and essential of this study and hoped that the centers could refer the 
researcher to some organizations to conduct such research.  Some centers referred 
the researcher.  Finally, the researcher obtained 17 organizations’ permission to carry 
out the research in their organizations.  These organizations offered the name list of 
home care services’ paid providers and volunteers to the researcher.  The name list 
uniquely included name and age, but no other information.  The participants in this 
study must be the elderly home care services’ paid providers and elderly home care 
services volunteers.  Their age ranged from 50- 70 years old and no gender 
restriction.  They must perform as paid caregivers or voluntary caregivers at least for 
one year.  Their work’s scope should be the similar home care services in essential 
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such as housekeep, cooking, chatting, shopping, and etc.  Based on these criteria, the 
above name lists were screened to select all the qualified subjects.  Furthermore, all 
these qualified subjects were formed a short list.  Randomizing procedure was 
conducted to select 150 employed caregivers and 150 voluntary caregivers within 
abovementioned short list. 
 
3.6 Data Collection 
These enrolled subjects were contacted through telephone by relevant organizations to 
be invited to participate in this study.  Via telephone, these subjects were briefly 
introduced to this study.  If they agreed to be involved in this study, they were 
appointed to the organization which they belonged to at a proper time. The subjects 
could select the proper time to take the questionnaire survey so that the influence on 
their work and leisure time was controlled in a minimum degree.  The researcher’s 
contact information was open to the confirmed subjects.  Face to face questionnaire 
surveys were conducted by either the researcher or the staff of the organization who 
had been introduced and had trained to conduct this questionnaire survey.  Prior to 
the beginning of the questionnaire survey, the subjects read the participant 
information sheet (see Appendix II), which were delivered in simplified Chinese that 
the subjects were familiar with and used as mother tongue.  Further, the researcher or 
the organization’ staff accompanied the subjects when they were reading the 
participant information sheet and answered any enquiries regarding aforementioned 
documents in Mandarin or Shanghainese.  It depended on what was preferred by 
47 
 
specific subject.  After the subjects read and understood the participant information 
sheet, without any disagreement, the questionnaire survey formally began.  The 
questionnaire was translated and delivered in simplified Chinese as well and printed 
in bigger font style.  During the period of answering questionnaires, the researcher or 
the organization’ staff also accompanied the subjects and answered their questions or 
explained what they were not clear in Mandarin or Shanghainese, whichever were 
preferred by specific subject.  Generally, this questionnaire survey took individual 
subjects approximate 20-30 minutes to complete.  The researcher and the staffs of 
organizations could speak fluent and standard Mandarin and Shanghainese.  The 
participants could withdraw from this research at any stage of this study via 
contacting researcher and declaring to withdraw.  During the entire research process, 
no subject was injured either physically or mentally.  The period of recruitment 
started from 26 October, 2009 and extended to the end of November, 2009.  The 
questionnaire surveys were carried out at the beginning of October, 2009 and 
extended to the beginning of January, 2010.  Due to the extra recommendations for 
participants from specific organizations, the researcher finally recruited 331 potential 
respondents and collected 226 valid questionnaires, including 120 paid caregivers and 
106 volunteering caregivers.  The response rate was 68.28%.  The researcher made 
every effort to avoid missing data through the whole data collection procedure.  
There were merely two missing data of duration of full-time education.  The two 
specific cases were voluntary caregivers.  The method of dealing with these two 
missing data was argued and presented in Section 4.1, Chapter 4.  Institutional 
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Review Board of National University of Singapore (IRB, NUS) approved the research 
proposal in October, 2009.  Furthermore, Graduate Research Support Scheme of 
National University of Singapore generously (GRSS, NUS) granted to support the 





















Chapter 4 Results 
 
In this chapter, social demographical information and variables’ descriptive analyses 
were presented and discussed initially.  After descriptive statistics, the relationship 
between time commitment to productive activities and subjective well-being in term 
of life satisfaction, subjective physical health status, subjective happiness, and 
depression was explored with polynomial regression and loess method.  Furthermore, 
a comprehensive exploration of time commitment, productive role, social 
demographical characteristics and subjective well-being was conducted with 
multivariate linear regression and loess method. 
 
4.1 Social Demographical Characteristics 
Three hundred and thirty one potential subjects were recruited and approached to the 
questionnaire surveys, and two hundred and twenty six valid respondent 
questionnaires were collected in this research.  The respondent rate was 68.28%.  
The rest 105 subjects withdrew from the procedures of questionnaire surveys either 
because they felt boring to answer such questionnaires or they did not merely want to 
continue.  Within these 220 valid respondents, two categories could be classified as 
120 employed caregivers and 106 voluntary caregivers. 
 
Figure 3 respectively illustrated the age distribution of entire sample, employed 
caregivers, and voluntary caregivers.  As for employed caregivers, the age ranged 
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from 50 years old to 65 years old (Mean=53.98 years old, Standard Deviation=3.82), 
while the age ranged from 50 years old to 70 years old (Mean=59.91 years old, 
Standard Deviation=5.03) among volunteers category.  Table 6 demonstrated the age 
distribution of four age ranges and respective proportion within entire sample and two 
productive roles’ categories.  Within employed caregivers, more than 60% located in 
 
 
Age distribution of entire sample 
 
Age distribution of employed caregivers    Age distribution of voluntary caregivers 
 
Figure 3 Age distribution 
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range of 50-54 years old, whereas the 55-59 years old cohort occupied slightly over 
35% within volunteers.  It is worth indicating that there were 19 older adults 
volunteering as caregivers at 65-70 years old, which counted more than 15% within 
volunteers’ cohort.  However, there were only two employed caregiver aged in 65-70 
years old.  Furthermore, these two employed caregivers were just 65 years old.  The 
Pearson Chi-Square (<.001, 2-sided) revealed significant difference between the age 
ranges of two categories.  The younger older adults might be more likely to play as 
employed roles other than voluntary roles.  In contrast, the older adults who were 
more senior seemed more likely to volunteering in care-giving setting. 
 
Table 6 demonstrated the gender distribution of two categories as well.  The Pearson 
Chi-Square (=.292, 2-sided) showed no significant difference between gender 
distribution of two categories.  More female participants were found in both of these 
two categories, which might be accounted that it was more possible for female to act 
as care-givers’ role. 
 
As shown in Table 6, a majority of people, more than 85%, were married in respective 
category.  The Pearson Chi-Square (=.164, 2-sided) showed no significant difference 
between marital status of two categories.   
 
Figure 4 illustrated the distribution of years of full-time education.  The years of 
full-time education ranged from 2 to 20 years (Mean=9.76 years, Standard 
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Deviation=3.02) within employed caregivers, while the ones ranged from 0 to 18 
years (Mean=10.06 years, Standard Deviation=3.06) within volunteers’ cohort.    
The result (p=.463, 2-tailed) of independent samples t-test for equality of means 
indicated no significant difference between two categories on education duration.  
Two cases with missing data were found in voluntary caregivers.  Stevens (2002) 
suggested using the mean of the value on the item as an estimate.  Furthermore, 
considering that there was no significant difference between two categories on educa- 
 
 
Entire sample’s distribution of full-time education duration 
 
Employed caregivers’ distribution of full-time education duration     Voluntary caregivers’ distribution of full-time education duration 
Figure 4 Distribution of years of full-time education 
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tion duration and the mean of years of full-time education of entire sample was 9.90 
and that of volunteers was 10.06, the education level of these two cases was recoding 
as 1 for the further analyses. 
 
Table 6 Social Demographical Characteristics 
 
4.2 Time Commitment to Productive Activity 
The time commitment contributed to productive activities, namely employed home 
















Age 50-54 88(38.9) 74 (61.7) 14(13.2) 
55-59 71(31.4) 33 (27.5) 38(35.8) 
60-64 46(20.4) 11(9.2) 35(33) 
65-70 21(9.3) 2(1.7) 19(17.9) 
Total 226(100) 120(100.0) 106(100.0) 
     
Gender Male 69(30.5) 33(27.5) 36(34.0) 
Female 157(69.5) 87(72.5) 70(66.0) 
Total 226(100) 120(100.0) 106(100.0) 
     
Marital 
Status 
Married 195(86.3) 103(85.8) 92(86.8) 
Single 3(1.3) 3(2.5) 0(0) 
Divorced 16(7.1) 10(8.3) 6(5.7) 
Widowed 12(5.3) 4(3.3) 8(7.5) 
Total 226(100) 120(100.0) 106(100.0) 





125(55.3) 73(60.8) 52(49.1) 
Higher  
(more than 9 years) 
99(43.8) 47(39.2) 52(49.1) 
Missing Data 2(0.9) 0(0) 2(1.9) 
Total 226(100) 120(100) 106(100) 
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Figure 5 demonstrated the distribution of time commitment of entire sample and two 
categories.  As for employed caregivers, the minimum time commitment to services 
was 2 hours per week, while the maximum amount was 54 hours per week 
(Mean=18.23 hours per week, Standard Deviation=13.35).  Converting the time 
commitment weekly into annual amount, the minimum time commitment to services 
was 104.29 hours per annum, while the maximum amount was 2815.71 hours per an- 
 
 
Entire sample’s distribution of time commitment 
 
Employed caregivers’ distribution of time commitment    Voluntary caregivers’ distribution of time commitment 
Figure 5 Distribution of time commitment 
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num (Mean=950.74 hours per annum, Standard Deviation=696.52).  On the other 
hand, the minimum time commitment to volunteering was 1 hour per week, while the 
maximum amount was 40 hours per week (Mean=7.11 hours per week, Standard 
Deviation=7.31) within voluntary caregivers.  Converting into annual amount, the 
minimum hours were 52.14 hours per annum and the maximum hours are 2085.71 
hours per annum (Mean=370.90 hours per annum, Standard Deviation= 381.16).  
Based on the independent samples t-test for equality of means, the employed 
caregivers contributed more time to the home care services than volunteers (p< .001). 
 
4.3 Subjective Well-Being 
Subjective Well-Being of young-old adults was measured by four instruments: 
Satisfaction With Life Scale (Diener, Emmons, Larsen, & Griffin, 1985), the General 
Health Perception Items (Bjorner & Kristensen, 1999), Subjective Happiness Scale 
(Lyubomirsky & Lepper, 1999), and CES-D (Radloff, 1977). 
 
Table 7 demonstrated the Cronbach’s Alpha coefficients of these four instruments 
within entire sample, employed caregivers, and voluntary caregivers.  It is noted that 
the Cronbach’s Alphas of Subjective Happiness Scale for entire sample and volunteers 
were too low (less than .60 as argued in Chapter 3) to reflect the reliability of the test 
for subjective happiness when included in further analysis within entire sample and 
volunteers’ cohort.  However, the same coefficient of employed caregivers’ cohort 
was acceptable (greater than .60).  Other than Subjective Happiness Scale, the other 
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three instruments show comparative higher reliability in both two categories.  Hence, 
when further regressions were conducted within entire sample and volunteers, 
subjective happiness was excluded. 
 
Table 7 Reliability Statistics for SWLS, GH, SHS, and CES-D 
Note: SWLS=Satisfaction with Life Scale, GH=General Health Perception Items, 
SHS=Subjective Happiness Scale, and CES-D=Center for Epidemiologic 
Studies Depression Scale 
 
Table 8 demonstrated the descriptive statistics (mean and SD) of life satisfaction, 
subjective physical health status, subjective happiness and depression.  Via 
independent samples t-test, as shown in Table 9, only subjective physical health status 
of two categories revealed significant difference (p= .010).  Employed caregivers 
tended to be better than voluntary caregivers in aspect of subjective physical health 
status.  Except that, other scores showed no significant difference between employed 
caregivers and voluntary caregivers. 
 
 Cronbach’s Alpha N of Items




SWLS .832 .863 .799 5 
GH .718 .707 .714 5 
SHS .502 .625 .369 4 
CES-D .811 .808 .816 20 
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Table 8 Description of Four Dimensions of Subjective Well-Being 
Note: SWLS=Satisfaction with Life Scale, GH=General Health Perception Items, 
SHS=Subjective Happiness Scale, and CES-D=Center for Epidemiologic 
Studies Depression Scale 
 
Table 9 Independent Samples Test (Employed Caregivers and Voluntary Caregivers) 
 
4.4 Time Commitment to Productive Activity and Subjective Well-Being 
Previous sections of this chapter have respectively introduced and described many 
individual variables; however, the association of variables has rarely been discussed.  
This research aimed at exploring the relationship between time commitment per 
 Entire Sample Employed Caregivers Voluntary Caregivers 
 Mean SD Mean SD Mean SD 
SWLS 23.69 5.55 23.70 5.77 23.67 5.31 
GH 18.08 3.52 18.65 3.50 17.44 3.46 
SHS 20.59 3.48 20.39 3.48 20.81 3.46 
CES-D 11.32 6.58 11.58 6.59 11.03 6.59 
 t-test for Equality of Means 
t df Sig. 
(2-tailed)
Life Satisfaction 0.041 223.583 0.967 
Subjective Physical Health Status 2.602 224 0.010 
Subjective Happiness -0.905 224 0.366 
Depression 0.632 224 0.528 
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annum and a cohort of variables including life satisfaction, subjective physical health 
status, subjective happiness, and depression, especially expecting to explore 
curvilinear relationship between the main independent variable and dependent 
variables. 
 
As proposed in Chapter 3, the relationship between time commitment to productive 
activity and subjective well-being was explored through polynomial regression and 
loess within entire sample at first.  Time commitment to productive activity was 
treated as independent variable and life satisfaction, subjective physical health status, 
and depression were respectively treated as dependent variable. 
 
Table 10 Polynomial regression for life satisfaction and ATC in entire sample 
 
Life Satisfaction 
Linear Quadratic Cubic 
ATC (Sig.) -0.002(.000) -0.007(.000) 0.008(.069) 
ATC2 (Sig.)  2.129×10-6 (.006) -1.330×10-5(.001) 
ATC3 (Sig.)   4.068×10-9(.000) 
Constant (Sig.) 25.087(.000) 26.628(.000) 23.822(.000) 
R2 0.057 0.088 0.148 
F 13.430 10.814 12.807 
ANOVA Sig. .000 .000 .000 




Table 11 Residual analyses for polynomial regression for life satisfaction and ATC in  
entire sample 









Note: ATC=Annual Time Commitment 
 
Polynomial regression in terms of linear, quadratic, and cubic was conducted to 
explore the relationship between time commitment to productive activities and life 
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satisfaction.  Table 10 and Table 11 demonstrated the elements that needed to be 
checked in accordance to the checklist demonstrated in Table 3.  Linear and 
quadratic models were both excluded because of their less R2 while Cubic model was 
excluded because the residual scatterplot was not evenly distributed in the coordinate.  
Hence, no appropriate polynomial regression model could fit the relationship between 
time commitment and life satisfaction in entire sample. 
 
Table 12 Polynomial regression for SPHS and ATC in entire sample 
 
Subjective Physical Health Status 
Linear Quadratic Cubic 
ATC (Sig.) 0.000(.173) -0.003(.037) 0.003(.331) 
ATC2 (Sig.)  8.887×10-7(.078) -4.714×10-6(.082) 
ATC3 (Sig.)   1.477×10-9(.036) 
Constant (Sig.) 18.425(.000) 19.068(.000) 18.049(.000) 
R2 0.008 0.022 0.041 
F 1.871 2.512 3.191 
ANOVA Sig. .173 .083 .024 
Note: SPHS=Subjective Physical Health Status; ATC=annual time commitment; the 
coefficients were unstandardized 
 
Regarding the polynomial regression for subjective physical health status and annual 
time commitment in entire sample, Table 12 demonstrated greater ANOVA Sig. 
(greater than .05) of linear and quadratic model so that linear and quadratic models 
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Table 13 Residual analyses for polynomial regression for SPHS and ATC in entire sample 












Note: SPHS=Subjective Physical Health Status, ATC=Annual Time Commitment 
 
were excluded.  As shown in Table 12, although the cubic model could meet the 
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requirement of the maximum ANOVA Sig, it suffered from an insufficient R2 so that 
the cubic model was also excluded to predict the relationship between time 
commitment and subjective physical health status.  Hence, no appropriate 
polynomial regression model could detect the relationship between time commitment 
and subjective physical health status within the entire sample.  The curvilinear 
relationship seems still vague in terms of polynomial regression in current situation. 
 
Table 14 Polynomial regression for Depression and ATC in entire sample 
 
Depression 
Linear Quadratic Cubic 
ATC (Sig.) -8.243×10-5(.905) 0.008(.001) 0.011(.031) 
ATC2 (Sig.)  -3.405×10-6(.000) -6.907×10-6(.167) 
ATC3 (Sig.)   9.231×10-10(.476) 
Constant (Sig.) 11.379(.000) 8.914(.000) 8.278(.000) 
R2 .000 0.058 0.060 
F 0.014 6.851 4.728 
ANOVA Sig. .905 .001 .003 
Note: ATC=annual time commitment, the coefficients were unstandardized. 
 
Regarding the polynomial regression for depression and annual time commitment in 
entire sample, as shown in Table 14, linear model was excluded due to its greater 
ANOVA Sig, while quadratic and cubic model were excluded due to their insufficient 
R2.  Hence, no appropriate polynomial regression model was found to detect the 
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relationship between time commitment to productive activities and depression of 
young-old caregivers within the entire sample. 
 
Table 15 Residual analyses for polynomial regression for depression and ATC in entire sample 









Note: ATC=Annual Time Commitment 
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After conducting all the polynomial regression, the research proceeded to conduct 
loess method to detect a more accurate relationship between time commitment and 
subjective well-being within entire sample.   
 
 
Figure 6 Loess curve fitting for subjective well-being and time commitment in entire sample 
 
In accordance to the method discussed and presented in Chapter 3, three curves, time 
commitment and life satisfaction, time commitment and subjective physical health 
status, and time commitment and depression, were obtained with their 95% confident 
band respectively as shown in Figure 6.  The 95% confident bands were close to the 
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corresponding curves, indicating a precise curve fitting.  Referring to p-values 
demonstrated in Table 16, these three curves demonstrated strong statistical inference 
power (<.000).  When polynomial regression could not indicate the relationship 
between time commitment and subjective well-being within entire sample, the loess 
method provided much better fitting curves, portraying the curvilinear relationship 
between time commitment and subjective well being, i.e. life satisfaction, subjective 
physical health status, and depression. 
 
Table 16 Summary of loess model for time commitment and subjective well-being in 
entire sample 
 
Observing the three fitting curves in Figure 6, the researcher found that the trends of 
the relationship between time commitment and subjective well-being were consistent 
within three dimensions, i.e. life satisfaction, subjective physical health status, and 
depression.  During the lower intensity interval with 0 to around 300 hours, the 
subjective well-being was shown a negative response to the time commitment; 
however, when the intensity became stronger after that interval, the subjective 
well-being demonstrated a positive relationship with amount of time commitment.  
 Life Satisfaction Subjective Physical Health Status Depression 
n 226 226 226 
tr(S) 6.91 6.91 6.91 
F 10.494 4.755 4.903 
p .000 .000 .000 
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The peaks of life satisfaction and subjective physical health status located both a little 
more than 500 hours while the minimum of depression appeared around 400 hours.  
The effect of time commitment on subjective well-being demonstrated mainly 
negative relationship after 550 hours to 1500 hours and became positive again; 
however, considering that the mean of time commitment within entire sample was 
678.78 hours, the effect after 550 hours could be treated as negative relationship. 
 
4.5 Time Commitment to Care-giving Employment and Subjective Well-Being 
 
Table 17 Polynomial regression for life satisfaction and ATC in employed caregivers 
 
Life Satisfaction 
Linear Quadratic Cubic 
ATC (Sig.) -0.003(.000) -0.015(.000) 0.000(.987) 
ATC2 (Sig.)  4.650×10-6(.000) -8.907×10-6(.132) 
ATC3 (Sig.)   3.253×10-9(.021) 
Constant (Sig.) 26.338(.000) 31.645(.000) 27.483(.000) 
R2 0.112 0.260 0.293 
F 14.934 20.547 16.043 
ANOVA Sig. .000 .000 .000 
Note: the coefficients were unstandardized. 
 
This section was to explore the curvilinear relationship between time commitment and 
subjective well-being in terms of life satisfaction, subjective physical health status, 
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subjective happiness, and depression within employed caregivers.  Time 
commitment to care-giving employment was treated as independent variable and life 
satisfaction, subjective physical health status, subjective happiness, and depression 
were respectively treated as dependent variable. 
 
Polynomial regression was conducted, as shown in Table 17 and Table 18.  Linear 
model was eliminated due to its insufficient R2.  Quadratic model fulfilled Step 1 to 
Step 5 of the screening criteria proposed in Table 3.  According to Cohen (1988), the 
statistical power was calculated and was close to 1.00 that meant an excellent 
statistical power.  Cubic model also fulfilled Step 1 to Step 5 of the screening criteria 
proposed in Table 3.  According to Cohen (1988), the statistical power was 
calculated and was also close to 1.00.  Due to the greater R2 of cubic model, cubic 
model was selected as a curvilinear model to portray the relationship between time 
commitment and life satisfaction within employed caregivers. 
 
Figure 7 demonstrated the cubic model indicating the curvilinear relationship between 
time commitment and life satisfaction in employed caregivers.  This curve showed 
that life satisfaction monotonically deceased within the time commitment interval of 0 
to around 1800 hours.  When time commitment was greater than 1800 hours, the 
older employed caregivers’ life satisfaction increased.  Again considering the 
distribution of time commitment of employed caregivers, intensity of time 





Table 18 Residual analyses for polynomial regression for life satisfaction and ATC in  
employed caregivers 














Figure 7 Cubic model for life satisfaction and ATC in employed caregivers 
 
Table 19 Polynomial regression for SPHS and ATC in employed caregivers 
 
Subjective Physical Health Status 
Linear Quadratic Cubic 
ATC (Sig.) 0.000(.138) -0.005(.010) 0.001(.790) 
ATC2 (Sig.)  1.515×10-6(.023) -3.825×10-6(.350) 
ATC3 (Sig.)   1.281×10-9(.187) 
Constant (Sig.) 19.299(.000) 21.028(.000) 19.389(.000) 
R2 0.019 0.061 0.075 
F 2.225 3.805 3.140 
ANOVA Sig. .138 .025 .028 
Note: SPHS=Subjective Physical Health Status, ATC=Annual Time Commitment,     






Table 20 Residual analyses for polynomial regression for SPHS and ATC in 
employed caregivers 














Regarding time commitment and subjective physical health status in employed 
caregivers, polynomial regression was conducted and the output was demonstrated as 
Table 19 and Table 20.  The linear model was eliminated because of its greater 
ANOVA Sig, while quadratic and cubic model suffered insufficient R2.  Hence, no 
appropriate polynomial regression model was selected to indicate the relationship 
between time commitment and subjective physical health status in employed 
caregivers. 
 




Linear Quadratic Cubic 
ATC (Sig.) -0.001(.002) -0.008(.000) -0.006(.176) 
ATC2 (Sig.)  2.362×10-6(.000) 1.017×10-6(.790) 
ATC3 (Sig.)   3.227×10-10(.721) 
Constant (Sig.) 21.745(.000) 24.441(.000) 24.028(.000) 
R2 0.081 0.186 0.187 
F 10.444 13.367 8.888 
ANOVA Sig. .002 .000 .000 
Note: ATC= Annual Time Commitment, the coefficients were unstandardized. 
 
Regarding the relationship between time commitment and subjective happiness in 
employed caregivers, polynomial regression was conducted as shown in Table 21 and  
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Table 22 Residual analyses for polynomial regression for subjective happiness and 
ATC in employed caregivers 














Table 22.  Linear model was eliminated due to its insufficient R2.  Quadratic model 
fulfilled the Step 1 to Step 5 in Table 3.  Its statistical power was calculated and 
estimated according to Cohen (1988).  The statistical power was within the interval 
of .92 to .97 that fulfilled the requirement of Step 6 in Table 3.  Cubic model was 
eliminated because the p-value of t-test for the coefficient of ATC3 was .721, 
exceeding .05.  Hence, quadratic model was selected the polynomial model to 
indicate the curvilinear relationship between time commitment and subjective 
happiness in employed caregivers. 
 
Figure 8 Quadratic model for Cubic model for life satisfaction and ATC in employed 
caregivers 
 
Figure 8 demonstrated the quadratic relationship between time commitment and 
subjective happiness in employed caregivers.  When young-old adults were engaged 
in the paid home care services providing, their subjective happiness declined along 
with the increase of the time contributed to services.  The local minimum point was 
located around 1500 -1600 hours per annum, namely approximate 29-31 hours weekly.  
74 
 
The subjective happiness of paid caregivers increased when their time commitment 
exceeds 1500-1600 hours annually.  If a young-old adult worked as a full-time paid 
caregiver, the standard working loading was 40 hours weekly and around 2080 hours 
weekly.  Although the maximum time commitment to paid care-giving in this 
research reached approximate 2816 hours annually, such extreme sample was rare.  
Hence, this curve might be cut off at the point of 2100 hours of time commitment so 
that it can demonstrate the relationship between time commitment and employed 
caregivers’ subjective happiness. 
 
Table 23 Polynomial regression for depression and ATC in employed caregivers 
 
Depression 
Linear Quadratic Cubic 
ATC (Sig.) 0.000(.257) 0.006(.072) 0.012(.193) 
ATC2 (Sig.)  -2.708×10-6(.032) -7.991×10-6(.306) 
ATC3 (Sig.)   1.268×10-9(.492) 
Constant (Sig.) 12.522(.000) 9.431 7.809(.009) 
R2 0.011 0.049 0.053 
F 1.299 3.027 2.167 
ANOVA Sig. .257 .052 .096 
Note: ATC=Annual Time Commitment, the coefficients were unstandardized. 
 
As was shown in Table 23 and Table 24, polynomial regression was conducted to 
explore the relationship between time commitment and depression in employed care- 
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Table 24 Residual analyses for polynomial regression for depression and ATC in 
employed caregivers 














givers.  However, the ANOVA Sig. of linear, quadratic, and cubic were all 
beyond .05.  Hence, no polynomial regression model was selected to indicate the 
relationship between time commitment and depression in employed caregivers. 
 
 
Figure 9 Loess curve fitting for subjective well-being and time commitment in employed 
caregivers 
 
When polynomial regression was employed to explore the curvilinear relationship 
between time commitment to care-giving employment and old caregivers’ subjective 
well-being, either could the regression model not explain the curvilinear relationship 
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at all, or the regression models selected seemed a little ideal and failed to demonstrate 
subtle trends of changing that may be very important issues.  Hence, loess method 
was employed to explore the curvilinear relationship proposed.  Figure 9 
demonstrated the loess fitting curves for four pairs of curvilinear relationships within 
the old employed caregivers.  Considering their 95% confidence bands that were 
close to the corresponding fitting curves and the p-values of F test for the fitting 
statistical inference power demonstrated in Table 25, loess method demonstrated 
pretty precise fitting curves for four pairs of relationships.  These four curves were 
quite consistent to indicate the relationship between time commitment and subjective 
well-being.  Life satisfaction, subjective physical health status, and subjective 
happiness increased within the interval of 0- 500 hours of time commitment.  It is 
worth indicating that subjective physical health status and subjective happiness 
increased with a great positive slope when time commitment increased within 0-500 
hours.  Depression diminished while time commitment increased within the same 
interval.  After 500 hours, the subjective well-being in terms of four dimensions 
demonstrated a negative relationship with time commitment and the local minimum 
point respectively appeared 900-1000 hours in four curves.  After 1000 hours, the 
subjective well-being increased again with the increase of time commitment; however, 
the slope of increase was much less than that within the interval of 0-500 hours.  
Hence, the low intensity of care-giving employment demonstrated positive impacts on 




Table 25 Summary of loess model for time commitment and subjective well-being in 
employed caregivers 
 
4.6Time Commitment to Voluntary Care-giving Work and Subjective Well-Being 
In this section, the curvilinear relationship between time commitment to voluntary 
care-giving work and subjective well-being of young-old voluntary caregivers was  
 
Table 26 Polynomial regression for life satisfaction and ATC in voluntary caregivers 
 
Life Satisfaction 
Linear Quadratic Cubic 
ATC (Sig.) -0.002(.142) -0.005(.247) 0.004(.666) 
ATC2 (Sig.)  1.499×10-6(.487) -1.082×10-5(.365) 
ATC3 (Sig.)   4.265×10-9(.295) 
Constant (Sig.) 24.412(.000) 24.938(.000) 23.795(.000) 
R2 0.021 0.025 0.036 
F 2.184 1.330 1.258 
ANOVA Sig. .142 .269 .293 
Note: ATC= Annual Time Commitment, the coefficients were unstandardized. 
 
 Life Satisfaction SPHS Subjective Happiness Depression 
N 120 120 120 120 
tr(S) 6.27 6.27 6.27 6.27 
F 13.517 5.244 10.803 2.495 
p .000 .000 .000 .043 
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Table 27 Residual analyses for polynomial regression for life satisfaction and ATC in 
voluntary caregivers 









Note: ATC=Annual Time Commitment 
 
explored by polynomial regression model and loess method.  Time commitment to 
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voluntary care-giving work was treated as independent variable and subjective 
well-being in terms of life satisfaction, subjective physical health status, and 
depression was treated as dependent variable. 
 
Regarding the relationship between life satisfaction and time commitment, 
polynomial regression was conducted, as was shown in Table 26 and Table 27.  Due 
to the greater ANOVA Sig. beyond .05 of all polynomial models, no appropriate 
polynomial regression model was selected to portray the relationship between life 
satisfaction and time commitment to care-giving work within young-old voluntary 
caregivers. 
 
Table 28 Polynomial regression for SPHS and ATC in voluntary caregivers 
 
Subjective Physical Health Status 
Linear Quadratic Cubic 
ATC (Sig.) -0.003(.000) -0.004(.124) -0.007(.243) 
ATC2 (Sig.)  4.365×10-7(.744) 4.462×10-6(.549) 
ATC3 (Sig.)   -1.393×10-9(.582) 
Constant (Sig.) 18.563(.000) 18.717(.000) 19.090(.000) 
R2 0.111 0.112 0.114 
F 12.947 6.471 4.387 
ANOVA Sig. .000 .002 .006 
Note: SPHS=Subjective Physical Health Status, ATC=Annual Time Commitment, 




Table 29 Residual analyses for polynomial regression for SPHS and ATC in voluntary 
caregivers 














Regarding the relationship between time commitment to voluntary care-giving work 
and subjective physical health status of young-old voluntary caregivers, polynomial 
regression was conducted, as was shown in Table 28 and Table 29.  Because no R2 
of three models was greater than .13 that was proposed in Chapter 3, all of the three 
polynomial models were eliminated. 
 
Table 30 Polynomial regression for depression and ATC in voluntary caregivers 
 
Depression 
Linear Quadratic Cubic 
ATC (Sig.) 0.002(.225) 0.015(.002) -0.008(.426) 
ATC2 (Sig.)  -7.675×10-6(.004) 2.666×10-5(.058) 
ATC3 (Sig.)   -1.189×10-9(.013) 
Constant (Sig.) 10.267(.000) 7.570(.000) 10.755(.000) 
R2 0.014 0.093 0.145 
F 1.487 5.251 5.789 
ANOVA Sig. .225 .007 .001 
Note: ATC= Annual Time Commitment, the coefficients were unstandardized. 
 
Regarding the relationship between time commitment to voluntary care-giving work 
and depression of young-old voluntary caregivers, polynomial regression was 
conducted, as was shown in Table 30 and Table 31.  Linear model was eliminated at 
first due to the greater ANOVA Sig, while quadratic model was eliminated due to the 
less R2.  When the cubic model was conducted, its residual scatterplot was found not  
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Table 31 Residual analyses for polynomial regression for depression and ATC in 
voluntary caregivers 














evenly distributed in the coordinate roughly.  Hence, no appropriate polynomial 
regression model was selected to indicate the curvilinear relationship between time 




Figure 10 Loess curve fitting for subjective well-being and time commitment in voluntary 
caregivers 
 
When loess was employed to explore the curvilinear relationship between time 
commitment to voluntary work and subjective well-being in terms of life satisfaction, 
subjective physical health status, and depression, as was shown in Figure 10 and Table 
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32, the curve estimated to indicate the relationship between time commitment and life 
satisfaction was eliminated due to its p-value of F test for fitting curve was .060, 
which was greater than .05.  Considering the 95% confidence bands and p-values of 
F test for fitting curves of the rest two curves, they demonstrated quite precise fitted.  
Both of these two curves indicated a negative relationship between time commitment 
to voluntary care-giving work and subjective well-being of young-old voluntary 
caregivers.  The negative effects on individual subjective well-being were quite 
strong within the lower intensity of time commitment to voluntary work.  Around 
two hundred hours per annum for voluntary care-giving work seemed to make the 
young-old caregivers worst both physically and psychologically.  When the time 
commitment to voluntary work exceeded 200 hours to a middle intensity, the 
subjective well-being increased slightly with the increase of time commitment; 
however, the weak positive effects vanished when the time commitment to voluntary 
work continued to increase. 
 
Table 32 Summary of loess model for time commitment and subjective well-being in 
voluntary caregivers 
 
 Life Satisfaction Subjective Physical Health Status Depression 
N 106 106 106 
tr(S) 7.51 7.51 7.51 
F 2.143 3.913 4.252 
p .060 .002 .001 
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4.7 Time Commitment, Productive Role, and Subjective Well-Being 
This section initially aimed at comparing the influence of time commitment on 
subjective well-being between two categories, i.e. employed caregivers and voluntary 
caregivers. 
 
Table 33 Multivariate linear regression for ATC, productive role, and subjective 
well-being in entire sample 
 Life Satisfaction SPHS Depression 
ATC (Sig.) -0.301(.000) -0.212(.000) -0.034(.649) 
Productive Role (Sig.) -0.139(.056) -0.268(.004) -0.058(.443) 
R2 0.072 0.065 0.003 
F 8.648 7.774 0.303 
ANOVA Sig. .000 .001 .739 
Note: ATC=Annual Time Commitment, SPHS=Subjective Physical Health Status, 
the coefficients were standardized. 
 
Within entire sample, multivariate linear regression was conducted while time 
commitment to productive activities and productive role (as discussed and presented 
in Chapter 3, dummy coding was employed as 0 for employed caregivers and 1 for 
voluntary caregivers) were treated two independent variables and subjective 
well-being in terms of life satisfaction, subjective physical health status, and 
depression were treated as dependent variable.  The results of the multivariate linear 
regressions, as was shown in Table 33 and Table 34, were assessed by the criteria in 
Table 4.  In all the three regression models, the VIFs of ATC and Productive Role  
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Table 34 Residual Analyses for multivariate linear regression for ATC, productive 
role, and subjective well-being in entire sample 










Note: ATC=Annual Time Commitment 
 
were the same, 1.259, which was<10 (as discussed and presented in Chapter 3); thus, 
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no multicollinearity problem was encountered in three models.  However, as was 
shown in Table 33, the ANOVA Sig. of the regression model regarding depression 
was far beyond .05 and corresponding R2 of the regression model regarding life 
satisfaction and subjective physical health status was less than 0.13 proposed in Table 
4.  Hence, no multivariate linear regression model was selected to detect the effect of 
productive role on the relationship between time commitment to productive activities 
and subjective well-being. 
 
Figure 11 Loess curve fitting for subjective physical health status and time commitment: 




However, loess method provided a way to compare the curvilinear relationship 
between time commitment to productive activities and subjective well-being within 
employed caregivers and voluntary caregivers.  The method for comparing was to 
portray the two corresponding fitting curves obtained in Section 4.5 and Section 4.6 in 
one coordinate.  Furthermore, the corresponding curves obtained in Section 4.4 were 
involved in the same coordinate so that they were treated as the reference curves to 
two compared curves.  Within employed caregivers, all of four valid pairs of 
curvilinear relationships were obtained and demonstrated a strong power.  Within 
voluntary caregivers, two valid pairs of curvilinear relationships were found, i.e. the 
relationship between time commitment and subjective physical health status and the 
relationship between time commitment and depression.  Hence, combined by relative 
figures out of Figure 6, Figure 9, and Figure 10, Figure 11 was portrayed to compare 
the curvilinear relationship of time commitment to productive activities and subjective 
physical health status within young-old employed caregivers and young-old voluntary 
caregivers, while Figure 12 was portrayed to compare the curvilinear relationship of 
time commitment to productive activities within young-old employed caregivers and 
young-old voluntary caregivers. 
 
From Figure 11, as a whole, employed caregivers demonstrated better subjective 
physical health status than voluntary caregivers at any controlled point of time 
commitment, albeit the subjective physical health status was almost the same when 
time commitment was around 1000 hours.  The curve indicating the relationship 
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between time commitment to care-giving employment and subjective physical health 
status within employed caregivers was treated as a reference curve.  Compared to the 
reference curve, the curve of employed caregivers demonstrated a high consistence 
with the reference curve, while the curve of voluntary caregivers demonstrated a 
negative relationship with the reference curve.  Hence, the impact of care-giving 
employment on the relationship between time commitment and subjective physical 
health status was stronger than that of voluntary care-giving work. 
 
Figure 12 Loess curve fitting for depression and time commitment: comparison between 




From Figure 12, the situation was quite similar with that of Figure 11.  The impact of 
care-giving employment on the relationship between time commitment and depression 
was stronger than that of voluntary care-giving work. 
 
4.8 A Comprehensive Exploration of Time Commitment, Productive Role, Social 
Demographical Characteristics, and Subjective Well-Being 
This section aimed at exploring the relationship among time commitment to 
productive activities, productive role, age, gender, marital status, education and 
subjective well-being comprehensively. 
 
Within the entire sample, multivariate linear regression was conducted, when time 
commitment to productive activities, productive role, age, gender, marital status, and 
education were treated as independent variable and life satisfaction, subjective 
physical health status, and depression were respectively treated as dependent variables. 
The dummy coding theme was discussed and presented in Table 5.  The regression 
model screening procedures were also discussed and presented in Table 4. 
 
The VIF of all variables from three models were < 10.  As was shown in Table 35, 
the regression models for subjective physical health status and depression were 
eliminated due to their R2 less than 0.13 that was discussed and presented in Chapter 3.  
As was shown in Table 35 and Table 36, the regression model for life satisfaction 
passed the assessment from Step 1 to Step 6 proposed in Table 4.  Its statistical 
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power was calculated in accordance to Cohen (1988).  This value was mostly 1 that 
indicated a strong statistical power of this multivariate linear regression model.  
According to Table 35, time commitment was negative correlated with life 
satisfaction (<.000); care-giving employment favored voluntary care-giving regarding 
the impact on life satisfaction (<.000); married older adults held a better life 
satisfaction than other partnerships (<.05); and higher education level indicated a 
better life satisfaction (<.01).  Hence, married and higher educated young-old adults 
performing less care-giving employment obtained a higher level of life satisfaction 
 
Table 35 Multivariate linear regression for ATC, productive role, age, gender, marital 
status, education and subjective well-being in entire sample 
 Life Satisfaction SPHS Depression 
ATC (Sig.) -0.306(.000) -0.234(.001) -0.030(.684) 
Productive Role (Sig.) -0.224(.000) -0.307(.000) -0.015(.850) 
Age (Sig.) 0.119(.099) 0.046(.526) -0.130(.084) 
Gender (Sig.) -0.100(.124) -0.148(.025) -0.098(.147) 
Marital Status (Sig.) 0.139(.033) 0.165(.013) -0.149(.029) 
Education (Sig.) 0.184(.004) -0.027(.679) 0.095(.155) 
R2 0.139 0.110 0.058 
F 5.869 4.490 2.248 
ANOVA Sig. .000 .000 .040 
Note: ATC=Annual Time Commitment, SPHS=Subjective Physical Health Status, 




Table 36 Residual analyses for multivariate linear regression for ATC, productive role, 
age, gender, marital status, and education in entire sample 















Multivariate linear regression was respectively conducted within employed caregivers 
and voluntary caregivers.  The independent variables, dependent variables, and 
coding themes were all the same as the previous multivariate linear regression except 
for eliminating the variable of productive role. 
 
Table 37 Multivariate linear regression for ATC, age, gender, marital status, and 
education and subjective well-being in employed caregivers 
 Life Satisfaction SPHS SH Depression 
ATC (Sig.) -0.347(.000) -0.157(.092) -0.310(.001) -0.106(.253) 
Age (Sig.) 0.107(.218) 0.107(.245) 0.041(.651) -0.119(.200) 
Gender (Sig.) -0.079(.362) -0.034(.707) 0.120(.181) -0.188(.042) 
Marital Status 
(Sig.) 0.136(.138) 0.207(.033) 0.187(.048) -0.133(.169) 
Education 
(Sig.) 0.236(.008) -0.118(.208) 0.114(.210) 0.074(.426) 
R2 0.188 0.088 0.137 0.089 
F 5.286 2.198 3.617 2.228 
ANOVA Sig. .000 .059 .004 .056 
Note: ATC=Annual Time Commitment, the coefficients were standardized. 
 
As was shown in Table 37 and Table 38, the multivariate linear regression was 
conducted within employed caregivers.  The VIFs of all the variables from all the 
regression models were <10.  The multivariate regression models for subjective 
physical health status and depression suffered from greater p-value of ANOVA Sig. 
so that these two models were eliminated.  The models for life satisfaction and sub- 
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Table 38 Residual analyses for multivariate linear regression for ATC, age, gender, 
marital status, and education and subjective well-being in employed caregivers 














Note: ATC=Annual Time Commitment 
 
jective happiness passed the assessment from Step 1 to Step 6 proposed in Table 4.  
Furthermore, according to Cohen (1988), the statistical power of life satisfaction 
regression model was calculated and estimated as within the interval of .88-.95 while 
that of subjective happiness model was calculated and estimated as within the interval 
of .90-.94.  Hence, the regression model of life satisfaction and subjective happiness 
were selected.  According to Table 37, higher educated employed caregivers 
demonstrated more life satisfaction when their time commitment to care-giving 
employment was fewer; and married employed caregivers demonstrated more 
subjective happiness when their time commitment to care-giving employment was 
fewer.  Considering the time commitment in multivariate regressions was in term of 
linear and actually it should be some kind of curvilinear, further comparison analysis 
regarding the significant category variables was appreciated.  Hence, loess, again, 
was employed to compare the relationship of time commitment and life satisfaction 




The comparing procedure was similar to the relevant procedure that was conducted in 
Section 4.7.  Figure 13 and Table 39 demonstrated two precise fitting curves with 
two subgroups respectively.  Hence, Figure 14 was formed by combining two figures 
in Figure 13 and employing the curve of time commitment and life satisfaction within 
employed caregivers as the reference curve. 
 
Employed caregivers with higher education      Employed caregivers with basic education 
 
Figure 13 Loess curve fitting for life satisfaction and time commitment in employed 
caregivers with higher education and employed caregivers with basic education 
 
Table 39 Summary of loess model for life satisfaction and time commitment in employed 
caregivers with higher education and employed caregivers with basic education 
 Life Satisfaction 
Higher Education Basic Education 
N 47 73 
tr(S) 6.11 6.66 
F 5.281 10.263 




Figure 14 Loess curve fitting for life satisfaction and time commitment: comparison between 
employed caregivers with higher education and employed caregivers with basic education 
 
Figure 14 demonstrated that employed caregivers with higher education level enjoyed 
more life satisfaction than employed caregivers with basic education level.  More 
details regarding this issue were discussed in Section5.1. 
 
The same procedure was conducted to compare the impact of marital status within 
employed caregivers.  However, as was shown in Figure 15 and Table 40, the 
p-value of F test for fitting curve within single, divorced, and widowed employed 
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caregivers was >.05; hence, this pair was not able to be compared with loess method. 
 
Married employed caregivers             Single, divorced, and widowed employed caregivers 
 
Figure 15 Loess curve fitting for subjective happiness and time commitment in married 
employed caregivers and single, divorce, and widowed employed caregivers 
 
Table 40 Summary of loess model for subjective happiness and time commitment in married 
employed caregivers and other employed caregivers 
 
Within voluntary caregivers, multivariate linear regression was conducted where time 
commitment, age, gender, marital status, and education were treated as dependent 
 Subjective Happiness 
Married Single, Divorced, and Widowed
n 103 17 
tr(S) 6.3 6.91 
F 10.233 1.491 
p .000 .275 
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variables and life satisfaction, subjective physical health status, and depression were 
respectively treated as dependent variable.  The VIFs of all independent variables of 
three models were < 10.  As was shown in Table 41, the regression models for life 
satisfaction and that for depression suffered from the less R2.  The regression model 
for subjective physical health status fulfilled the requirements from Step 1 to Step 6.  
According to Cohen (1988), the statistical power of the regression model for 
subjective physical health status was between .88-.95.  Hence, this regression model 
was selected.   
 
Table 41 Multivariate linear regression for ATC, age, gender, marital status, education 
and subjective well-being in voluntary caregivers 
 Life Satisfaction SPHS Depression 
ATC (Sig.) -0.128(.185) -0.336(.000) 0.118(.229) 
Age (Sig.) 0.109(.273) -0.029(.754) -0.094(.351) 
Gender (Sig.) -0.131(.189) -0.282(.003) 0.003(.973) 
Marital Status (Sig.) 0.173(.075) 0.071(.436) -0.155(.117) 
Education (Sig.) 0.120(.214) 0.065(.470) 0.134(.171) 
R2 0.092 0.194 0.062 
F 2.027 4.821 1.325 
ANOVA Sig. .081 .001 .260 
Note: ATC=Annual Time Commitment, SPHS=Subjective Physical Health Status, 





Table 42 Residual analyses for multivariate linear regression for ATC, age, gender, 
marital status, education, and subjective well-being in voluntary caregivers 















Male voluntary caregivers                 Female voluntary caregivers 
 
Figure 16 Loess curve fitting for subjective physical health status and time commitment in 
male voluntary caregivers and female voluntary caregivers 
 
Table 43 Summary of loess model for subjective physical health status and time commitment 
in male voluntary caregivers and female voluntary caregivers 
 
From Table 41, gender was detected as a significant factor (<.01) that predicted 
subjective physical health status.  Loess method was respectively utilized within 
male voluntary caregivers and female voluntary caregivers to detect the curvilinear 
relationship between time commitment to voluntary care-giving and subjective 
 Subjective Physical Health Status 
Male Female 
n 36 70 
tr(S) 6.91 8.27 
F 0.971 4.076 
p .451 .001 
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physical health status.  As was shown in Table 43, the p-value for F test within male 























Chapter 5 Discussion 
 
In this chapter, five Research Questions were analyzed and discussed carefully and 
subtly in Section5.1.  According to the results of present study and the arguments in 
Section 5.1, Section 5.2 was proposed to some suggestions regarding the Home Care 
for Elderly organization and voluntary organization.  The limitation and further 
studies were argued at the end of this chapter. 
 
5.1 Time Commitment, Productive Role, Social Demographical Characteristics,  
and Subjective Well-Being 
This study initially focused on the curvilinear relationship between time commitment 
to productive activities and subjective well-being of young-old caregivers.  
Caregivers were classified as employed caregivers and voluntary caregivers.  
Additionally, the study was aiming at explore the situations when age, gender, marital 
status, and education were involved in the analysis framework.  Time commitment 
was measured as the hours spend on the care-giving work annually.  Subjective 
well-being was measured as four dimensions, i.e. life satisfaction, subjective physical 
health status, subjective happiness, and depression.  Five Research Questions were 
formed in Chapter 3 and explored in Chapter 4.  Due to the poor Cronbach’s alpha 
coefficient of measure of subjective happiness in entire sample and volunteers, 
subjective happiness was merely employed in statistical analysis within employed 
caregivers.  Polynomial regression and loess was respectively employed to explore 
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the curvilinear relationship between time commitment and four dimensions of 
subjective well-being.  When social demographical characteristics were introduced 
into the analysis, multivariate linear regression was initially employed and loess 
method was employed for further analysis.   
 
Regarding Research Question 1, polynomial regression failed to detect any of 
curvilinear relationship of interest.  However, loess method obtained consistent 
trends of the relationship between time commitment to productive activities and 
subjective well-being in all three dimensions, i.e. life satisfaction, subjective physical 
health status, and depression.  Figure 6 demonstrated the situation.  There existes 
curvilinear relationship between time commitment and subject well-being among the 
young-old caregivers.  When the paid care-giving and the voluntary care-giving 
work are treated as productive activity as a whole, strong decline of subjective 
well-being is detected with the increase of time commitment in the lower intensity 
interval of time commitment to productive activities’ engagement.  Albeit the 
subjective well-being increases slightly following the increase of time commitment 
after the lower intensity period, the local peak of subjective well-being is poorer than 
the initial conditions of participants’ subjective well-being.  In other words, the 
amount of the positive effects is less than that of the previous negative effects.  The 
participants benefit less than their gains.  From this concern, the engagement of 
productive activities demonstrates a negative effect on the young-old participants in 
the care-giving settings. 
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Considering that there is essential difference between employment and voluntary 
work,  Research Question 2 and Research Question 3 were explored to detect 
whether the situations in these two care-giving setting were consistent or varied.  
Likewise as the exploration of Research Question 1, polynomial regression and loess 
method were employed regarding Research Question 2 and Research Question 3.  
Regarding Research Question 2, a cubic curve was detected to portray the curvilinear 
relationship between time commitment and life satisfaction within employed 
caregivers which explained 29.3% variances, while a quadratic curve was detected to 
portray the curvilinear relationship between time commitment and subjective 
happiness within employed caregivers which explained 18.6% variance.  
Considering the time commitment distribution of the employed caregivers and the real 
situation of employment, the cut-off point of time commitment per annum should be 
around 2100 hours annually at most.  Hence, referring to Figure 7 and Figure 8, 
these two polynomial curve both indicated a negative relationship between time 
commitment to employed care-giving work and subjective well-being of young-old 
employed caregivers.  However, the prediction of these two polynomial curves is 
opposite to many current researches (Baker et al., 2005, Calvo, 2006; Duncan & 
Whitney, 1990; Erikson, Erikson, & Kivnick, 1986; Bosse, Aldwin, Levenson, 
Workman- Daniels, & Ekerdt, 1990; Aquino, Russell, Cutrona1, & Altmaier, 1996).  
The loess method provided another view regarding the abovementioned concerns.  
As was shown in Figure 9, four curvilinear relationships were obtained with loess 
method.  As was discussed in Chapter 3 and Chapter 4, these four curves fitted the 
107 
 
original data quite precise and demonstrated strong statistical inference power.  
Comparing the cubic curve and the quadratic curve to their corresponding loess fitting 
curve in Figure 9, when the time commitment extends to more than 1000 hours 
annually, the corresponding curves demonstrated a similar trend; however, the 
polynomial curves seemed to fail to detect the subtle disturbance of subjective 
well-being when time commitment was lower intensity which may be definitely of 
interests.  This might be the reason why polynomial curves indicated opposite results 
compared with other researches.  The first three loess fitting curves, i.e. time 
commitment and life satisfaction, time commitment and subjective physical health 
status, time commitment and subjective happiness, mostly demonstrated the same 
fashion.  When time commitment is within 0-500 hours, time commitment 
demonstrates a strong positive effect on subjective well-being in life satisfaction, 
subjective physical health status and subjective happiness.  When time commitment 
exceeds 500 hours annually to around 1000 hours annually the subjective well-being 
in three dimensions demonstrates a strong decline with the increase of time 
commitment.  When time commitment exceeds 1000 hours annually, a positive 
effect was found between time commitment and subjective well-being; however, the 
positive effect was weak and might not be important meaningful to employed 
caregivers.  The depression fitting curve demonstrated a thoroughly opposite fashion 
as abovementioned three curves, which could be interpreted to the same effect of time 
commitment on subjective well-being.  Hence, a time commitment of 500 hours per 
annum is suggested for employed caregivers.  This intensity of paid care-giving 
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engagement is supposed to optimal the young-old employed caregivers’ subjective 
well-being. 
 
Regarding Research Question 3, within the voluntary care-giving setting, polynomial 
regression failed to detect any curvilinear relationship between three pairs of interests.  
Subjective happiness was eliminated in the analysis within voluntary caregivers due to 
its poor internal consistency demonstrated by Cronbach’s alpha coefficient.  Loess 
method was employ and detected two pairs of curvilinear relationships, i.e. time 
commitment and subjective physical health status, and time commitment and 
depression.  Referring to Figure 10, these two curves’ trends were quite similar, 
indicating a sharp decline of subjective well-being in subjective physical health status 
and depression along with the increase of time commitment at a very low intensity.  
The local minimum point of subjective physical health status and local peak of 
depression appeared both around 200 hours per annum.  When time commitment 
exceeded 200 hours, the subjective well-being was positively influenced by the 
increase of time commitment.  However, the situation was quite similar to that in 
entire sample.  Voluntary caregivers’ decline could not be compensated by their 
benefits from their time commitment both physically and psychologically.  
Furthermore, from Figure 10, there was actually a negative trend between time 
commitment and subjective well-being. This was opposite to several existing 
researches (Li & Ferraro, 2005, 2006; Thoits & Hewitt, 2001; Stephan, 1991).  With 
extension of time commitment to voluntary care-giving work, subjective physical 
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health status was inclined to decline and depression was inclined to increase.  
However, the voluntary caregivers still persisted to involve in service provision.  In 
such cases, activity theory might be applied to analyze the aforementioned 
phenomenon.  Havighurst, Neugarten, & Tobin (1968) proposed that when one ages, 
he or she will utilize strategies that include either forging new social roles and 
relationships or intensifying current ones to fill the gap between him or her and the 
external society other than disengaging from the society.  These caregivers are more 
inclined to adapt themselves to society and to balance their own needs and the social 
needs other than simply withdrawing from these care services.  On the other hand, 
the aforementioned phenomenon is an empirical illustration that two groups out of 
three components of successful aging model (Rowe & Kahn, 1997, 1998) (indicated 
in Figure 1), i.e. engagement with life and maintain high physical and cognitive 
function, appear to conflict with each other. 
 
Regarding Research Question 4, due to the failure of detection from multivariate 
linear regression, poor internal consistency of subjective happiness measures, two 
dimensions of subjective well-being, i.e. subjective physical health status and 
depression, were compared with loess fitting curves between employed caregivers and 
voluntary caregivers.  Although the curvilinear relationship between time 
commitment and subjective physical health status and the curvilinear relationship 
between time commitment and depression were respectively articulated and so were 
some comparisons in Section 4.7, some further discussion was appreciated.  To 
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facilitate the discussion, Figure 11 and Figure 12 were powerful tools.  From Figure 
11, in general, this pair of curvilinear relationship demonstrated a total opposite 
fashion.  It was found that the subjective physical health status of voluntary 
caregivers is better than that of employed caregivers when the intensity of time 
commitment is as low as less than 150 hours annually, corresponding to around 3 
hours weekly.  However, within 0-150 hours per annum interval, there is a negative 
relationship between time commitment and physical health as for volunteers, while a 
strong positive corresponding relationship is found for employed caregivers.  When 
time commitment exceeds 150 hours annually, the physical health of employed 
caregivers is better than that of voluntary caregivers along with the further extension 
of time commitment.  Compared the two curves with the reference curve, it was 
found that the reference curve demonstrates a same trend with the curve of employed 
caregivers and the curve of employed caregivers is most of time on the reference 
curve.  Hence, it may be interpreted as in the care-giving setting young-old 
employed caregivers benefit physical health from their time commitment while 
physical health of young-old voluntary caregivers diminishes albeit the voluntary 
caregivers contribute the same amount of time commitment as employed caregivers.  
Additionally, the amount of the physical health that the employed caregivers benefit 
from the time commitment is greater than the amount of the physical health that 
voluntary caregivers diminishes.  This difference is even becoming greater when 
time commitment extends to 1000 hours or above, although the peak of physical 
health of employed caregivers appears around 500 hours per annum.  Shortly, in the 
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care-giving setting, the young-old employed caregivers benefit much more physical 
health than voluntary caregivers from time commitment to care-giving work.  Figure 
12 demonstrated a very similar situation.  Although in the care-giving setting 
caregivers demonstrated an trend of increase of depression with increase of time 
commitment no matter the caregivers are employed or voluntary, the employed 
caregivers appeared to suffer less from depression than voluntary caregivers when 
they commit a same work intensity.  Hence, in the care-giving setting, young-old 
employed caregivers benefit much more than young–old voluntary caregivers in terms 
of physical and mental health. 
 
Regarding Research Question 5, initially multivariate linear regression was conducted 
to detect a comprehensive influence of time commitment, productive role, age, gender, 
marital status, and education on subjective well-being.  The present study was 
interested in comparisons of curvilinear relationship between time commitment to 
productive activities and subjective well-being of young-old caregivers between 
different categories of productive role, age, gender, marital status, and education.  
Hence, except for time commitment as the main independent variable, the rest 
independent variables were all designed as 0-1 coding so that once a variable was 
found significant, loess method was employed to compare the corresponding 
curvilinear relationship.  In accordance to Chapter 4, this study only detected and 
found one significant social demographical characteristic that could be utilized as the 
factor of classification for loess method to compare one pair of time commitment and 
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subjective well-being.  This significant social demographical characteristic was 
education.  As was discussed and presented in Chapter 4, Figure 14 was formed to 
compare the curvilinear relationship between time commitment to employed 
care-giving and life satisfaction of young-old employed caregivers between employed 
caregivers with higher education and employed caregivers with basic education.  
From Figure 14, in general, employed caregivers with higher education level enjoyed 
better life satisfaction than those with basic education when time commitment was 
controlled at the same amount.  The reference curve was portrayed along with the 
curve for employed caregivers with higher education level.  Hence, the higher 
education impacted more on the life satisfaction on caregivers.  However, the inverse 
situation was found at the heads of the curves.  When time commitment was within 0 
to around 250 hours, the life satisfaction of employed caregivers with basic education 
was better than those with higher education.  Lou, Chi, & Mjelde-Mossey (2008a, b) 
reported one significant finding in two researches that older adults with a lower level 
of education experience demonstrate higher level of life satisfaction in Chinese 
general older adult population. Additionally, Lou (2010) emphasized a consistent 
result in one more recent research.  Hence, the inverse situation found in present 
study was just consistent with the abovementioned literatures.  Comparing Figure 14 
with the results of Lou, Chi, & Mjelde-Mossey (2008a, b) and Lou (2010), the curve 
for employed caregivers with higher education level indicated that employed 
caregivers with higher education level benefited more life satisfaction from 
care-giving work at lower intensity of time commitment (250-500 hours per annum).  
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Once time commitment exceeded 250 hours per annum, the life satisfaction of 
employed caregivers increased at a great slope along with the increase of time 
commitment within the interval 250-500 hours per annum.  Hence, there was a 
strong positive relationship between time commitment to care-giving work and life 
satisfaction of employed caregivers with higher education when time commitment 
was within the interval of 250-500 hours per annum. 
 
5.2 Implication for Social Work Practice and Policies 
The current Home Care for Elderly policies in Shanghai emphasized much more on 
enhancing the well-being of the clients, while the well-being of caregivers was 
comparatively less concerned.  Considering the current situation in Shanghai, as was 
shown in Table 1 and Table 2, the demands of Home Care services are continuously 
increasing, while the services’ providers are insufficient (Shanghai Civil Affairs 
Bureau, 2009).  Meanwhile, the young generation is not interested in elderly care.  
Moreover, they may despise those who take elderly care as a career.  In such cases, 
the young-old adults are still better candidates to provide care services to other older 
adults.  When they contribute themselves to others, policies and practice areas 
should locate emphases on young-old caregivers’ well-being. 
 
This study suggests that 500 hours per annum may be an appropriate time 
commitment to paid care-giving work to optimize the caregivers’ subjective 
well-being.  When this time amount is converted into weekly concerning, 9-10 hours 
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weekly is suggested.  The policies of Home Care for Elderly services may take it 
concern when the human resource of caregivers is under consideration.  As for the 
welfare practice, considering the current situation of Home Care for Elderly, the 
current home care organizations are suggested to design some proper work loading for 
their young-old employed caregivers such as 3 hours per day and working for 3 days 
in one week or 5 hours per day and working for 2 days in one week. 
 
According to this present study, the mean of time commitment for employed 
caregivers was 950.74 hours annually.  Hence, if the suggestion of 500 hours is 
actualized, there must be more vacancies of caregiver.  According to present study, 
voluntary caregivers demonstrated a mass negative relationship between subjective 
well-being and time commitment to voluntary care-giving work.  They contributed 
their time, their labor, and spirits to other older adults, to the communities, and to the 
society; however, it is obviously unfair for them to decline both physically and 
psychologically.  Hence, comprehensively considering these two points, policies of 
Home Care for Elderly are supposed to facilitate home care organizations to recruit 
more current or previous voluntary caregivers as their part-time employed caregivers.  
In light of previous discussion that the amount of well-being that employed caregivers 
benefited from time commitment was greater than that voluntary caregivers lost due 
to time commitment to care-giving work, if current or previous voluntary caregivers 
are recruited to care-giving employment, they will comparatively benefit more 
well-being than current employed caregivers.  On the other hand, if the wage is 
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counted by working hours, the organizations will promote the employees’ subjective 
well-being at a very low cost, considering that there may be some more administrative 
fees to handle more part-time caregivers.  However, the subjective well-being of the 
two categories, the original employed caregivers and the previous voluntary 
caregivers (potential part-time employed caregivers) will be contemporarily enhanced.  
Consequentially, it is most likely that the quality of services will be promoted due to 
the promotion of the well-being of services’ providers.  Furthermore, considering 
that it is most beneficial in terms of life satisfaction for employed caregivers with 
higher education level to work at a comparatively lower intensity of time commitment 
(250-500 per annum), the Home Care for Elderly organizations is suggested to recruit 
some more young-old adults with higher education level to provide home care 
services.  In Shanghai, there are many community schools, called “University of 
Seniors”, for older adults to learn something that they are interested and to widen their 
social networks.  The “students” attending such school are usually with higher 
education level.  The Home Care for Elderly organization can actively engage in 
these community schools to deliver some courses such as basic caring for elderly.  
Hence, initially the Home Care for Elderly organization can connect more elderly and 
obtain more information on demands and current situation that are very critical to 
promote their services while through such courses the organizations can seek some 
potential part-time caregivers. 
 
As for Home Care for Elderly organizations, these organizations are suggested to 
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organize more social work intervention sessions for their paid caregivers to promote 
well-being, especially subjective well-being.  More engagements in entertainment 
activities are highly recommended.  Some new programs should be developed to 
balance the needs of clients and services’ providers.  For instance, the time 
commitment to services provision of each paid caregiver can be recorded and 
administrated as credits.  The paid caregivers are rewarded monetarily and by 
collecting credits.  Thus, in the near future, the paid caregivers can freely enjoy some 
amount of Home Care services from this organization according to the amount of 
credits.  In such a way, the paid caregivers are likely to be motivated. 
 
As for voluntary organizations, they should control their volunteers’ time commitment 
to care-giving.  Moreover, the voluntary organizations are highly suggested to import 
some social work intervention sessions such as case works and group works designed 
for volunteer caregivers to promote the volunteer caregivers’ well-being.  Meanwhile, 
the volunteer organizations can recruit more young people to perform regular home 
care for elderly.  Considering the abovementioned relationship between time 
commitment to care-giving and subjective physical health status of volunteer 
caregivers, the organizations are suggested to organize some free health screens for 
their old volunteers as a form of welfare. 
 
As for relevant social work organizations or academic associations, it is suggested to 
develop and conduct specific intervention sessions for both paid and volunteer 
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caregivers to promote their well-being in individual and group levels.  Moreover, 
social work professionals can use community work skills to eliminate young 
generation’s bias of care for elderly and recruit potential young people to consider this 
area for either employment or volunteering. 
 
5.3 Limitation and Further Studies 
Due to the restriction of resources, the sampling suffered from weak randomization 
procedure.  Consequentially, there may be some bias in sampling.  For instance, the 
officers of district home care center might recommend some organizations that they 
were familiar with.  Hence, the generalization of the findings in this study should be 
very cautious.  As a cross-sectional research, there might be deficiency that there 
was no base line for the dependent variables to compare with.  Longitudinal design 
and usage of same instruments at different waves could be employed to collect more 
reliable data.  This study did not test the causality so that the subjective well-being 
might be a predictor of time commitment other than the inverse situation.  There 
might be recall bias for participants to recall the average time commitment to 
productive activities in the past one year. 
 
Due to the poor internal consistency, subjective happiness was only included in the 
analyses conducted in employed caregivers other than the entire sample and voluntary 
caregivers.  Hence, the comparison of subjective happiness became impossible.  
Some more studies can focus on subjective happiness by utilizing other standard 
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instruments to explore the relationship between time commitment to productive 
activities and subjective happiness of older adults. 
 
This study initially explored the relationship between time commitment to productive 
activities and participants’ subjective well-being and answers the question “what is the 
relationship”.  Hence, some more subtle exploration of “why is there a relationship” 
seems very attractive; thus, the factors that contribute to such relationship need to be 
explored and analyzed in depth in future studies. 
 
This study suggested an appropriate time commitment to care-giving employment as 
500 hours per annum and proposed two kinds of work loading design.  Further 
studies can explore the design of work loading in depth to check whether there is 
different effect on caregivers’ well-being when the gross time commitment is 
controlled and the distribution of time commitment varies.  This seems more 










Chapter 6 Conclusion 
 
This research initially aimed at exploring the curvilinear relationship between time 
commitment to productive activities and young-old caregivers’ subjective well-being 
in Shanghai’s Home Care for Elderly setting.  Productive activities specifically 
indicated paid care-giving employment and voluntary care-giving work while 
subjective well-being was measured by four dimensions: life satisfaction, subjective 
physical health status, subjective happiness, and depression.  Annual time 
commitment was treated as independent variable whereas four dimensions of 
subjective well-being were treated as dependent variables.  Furthermore, age, gender, 
marital status, and education were also involved as factors of dependent variables.  
Polynomial regression and loess curve fitting were conducted to explore the 
curvilinear relationship between time commitment to productive activities and 
subjective well-being of young-old caregivers.  The curvilinear relationship between 
time commitment to productive activities and subjective well-being was compared 
between young-old employed caregivers and young-old voluntary caregivers.  
Multivariate linear regression and loess curve fitting were employed to explore a 
comprehensive understanding of time commitment to productive activities, productive 
role, age, gender, marital status, education, and subjective well-being of young-old 
caregivers. 
 
The three curvilinear relationships between time commitment to productive activities 
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and life satisfaction, between time commitment to productive activities and subjective 
physical health status, and between time commitment to productive activities and 
depression were found by loess curve fitting method, as were demonstrated in Figure 
6, and indicated that the engagement of productive activities demonstrates a negative 
effect on the young-old participants in the care-giving settings.  Four curves, as were 
shown in Figure 9 were obtained by loess method to portray the curvilinear 
relationships between time commitment to care-giving employment and life 
satisfaction, between time commitment to care-giving employment and subjective 
physical health status, between time commitment to care-giving employment and 
subjective happiness, and between time commitment to care-giving employment and 
depression.  A cubic curve indicating the relationship between time commitment to 
care-giving employment and life satisfaction and a quadratic curve indicating the 
relationship between time commitment to care-giving employment and subjective 
happiness were obtained by polynomial regression.  The four loess fitting curves 
indicated consistently 500 hours per annum as an optimal time commitment to 
care-giving employment that demonstrated a best subjective well-being.  As were 
shown in Figure 10, the curvilinear relationships between time commitment to 
voluntary care-giving work and subjective physical health status of young-old 
caregivers and between time commitment to voluntary care-giving work and 
depression of young-old caregivers were detected and portrayed by loess method.  
These two curves demonstrated an approximate negative relationship between time 
commitment to voluntary care-giving work and subjective well-being in terms of 
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physically and psychologically.  The relationships between time commitment and 
subjective well-being were compared between employed caregivers and voluntary 
caregivers.  In the care-giving setting, young-old employed caregivers benefit much 
more than young–old voluntary caregivers in terms of physical and mental health 
when time commitment is controlled.  Education was detected as a significant factor 
associating with life satisfaction within employed caregivers.  There was a strong 
positive relationship between time commitment to care-giving employment and life 
satisfaction of employed caregivers with higher education when time commitment 
was within the interval of 250-500 hours per annum. 
 
The above results and arguments were analyzed from the perspectives of activity 
theory and successful aging model.  Concerning the results, the researcher suggests 
500 hours per annum, equaling to 9-10 hours weekly, is an optimal amount of time 
commitment to employed care-giving work that maximums young-old adults’ 
subjective well-being.  Furthermore, voluntary caregivers were suggested to be 
recruited as part-time caregivers so that their subjective well-being might increase.  
Meanwhile, older adults with higher education level were also suggested to be 
recruited as part-time caregivers, performing 250-500 hours per annum so that they 
can benefit a higher life satisfaction.  Some further suggestions were made to Home 
Care for Elderly organizations.  Voluntary organizations were suggested to concern 
much more on their volunteers.  More intervention is necessary to promote 
volunteers’ health in terms of physically and mentally.  Meanwhile, this is also the 
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concern of social work practice to promote the young-old caregivers of Home Care 
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Questionnaire                                                   NO.  
 
The Effect of Time Commitment to Productive Activity on Subjective Well-Being 
among Young- Old Adults: Evidences from Paid Caregivers and Volunteers of 
Home Care for Elderly in Shanghai 
 
 
Principle Investigator: Dr. LEE EARN YUNG, ALEXANDER 










DEPARTMENT OF SOCIAL WORK 






1. You are ______        1. Paid Services Provider         2. Volunteer 
2. Age _____Years Old 
3. Gender               1. Male          2. Female 
4. Marital Status 
1. Single       2. Married          3. Divorced          4.Widowed 
5. How many years during which you received full-time education? ________Years 
6. Previous Occupation ________ 
7. How many hours did you averagely spend in Home Care services providing per 
week in the past year? _____Hour(s) 
8. How many kinds of Home Care services do you provide? ____ 
9. How many clients do you concurrently served? _____ 
10. Overall, how do you score your relationship with your clients? 
0      1     2     3     4     5     6     7     8     9     10 
extremely                                                    excellent 
poor 
11. Overall, how do you score your relationship with your organization? 
0      1     2     3     4     5     6     7     8     9     10 
extremely                                                    excellent 
poor 
12. Overall, how do you score your relationship with your peers? 
0      1     2     3     4     5     6     7     8     9     10 




13. “The services of home care for elderly which I am participating are well planned.” 
How do you agree with this statement? 
0      1     2     3     4     5     6     7     8     9     10 
Strongly                                                       Strongly 
Disagree                                                       Agree 
14. Overall, how do you score your life satisfaction one year ago? 
0      1     2     3     4     5     6     7     8     9     10 
extremely                                                    excellent 
poor 
15. Overall, how do you score your physical health one year ago? 
0      1     2     3     4     5     6     7     8     9     10 
extremely                                                    excellent 
poor 
16. Overall, how do you score your happiness one year ago? 
0      1     2     3     4     5     6     7     8     9     10 
extremely                                                    excellent 
poor 
17. Overall, how do you score your depression one year ago? 
0      1     2     3     4     5     6     7     8     9     10 
 without                                                     extremely 





Below are five statements with which you may agree or disagree. Using the 1-7 scale 
below, indicate your agreement with each item by placing the appropriate number in 
the line preceding that item. Please be open and honest in your responding. 
1 = Strongly Disagree 
2 = Disagree 
3 = Slightly Disagree 
4 = Neither Agree or Disagree 
5 = Slightly Agree 
6 = Agree 
7 = Strongly Agree 
______1. In most ways my life is close to my ideal. 
______2. The conditions of my life are excellent. 
______3. I am satisfied with life. 
______4. So far I have gotten the important things I want in life. 










Please answer every question. Please take the time to read and answer each question 
carefully by filling the bubble that best represents your response. 
1. In general, would you say your health is: 
○ Excellent     ○Very good     ○Good     ○ Fair     ○Poor 






















1． I seem to get sick a little 
easier than other people 
○ ○ ○ ○ ○ 
2． I am as healthy as anybody 
I know 
○ ○ ○ ○ ○ 
3． I expect my health to get 
worse 
○ ○ ○ ○ ○ 




For each of the following statements and/or questions, please circle the point on the 
scale that you feel is most appropriate in describing you. 
1. In general, I consider myself: 
1        2        3        4        5        6        7 
not a very                                                 a very 
happy                                                    happy 
person                                                    person 
2. Compared to most of my peers, I consider myself: 
1        2        3        4        5        6        7 
less                                                    more 
happy                                                  happy 
3. Some people are generally very happy. They enjoy life regardless of what is going 
on, getting the most out of everything. To what extent does this characterization 
describe you? 
1        2        3        4        5        6        7 
not at all                                               a great deal 
4. Some people are generally not very happy. Although they are not depressed, they 
never seem as happy as they might be. To what extent does this characterization 
describe you? 
1        2        3        4        5        6        7 




Below is a list of the ways you might have felt or behaved. Please tell me how often 
you have felt this way during the past week. 
 During the Past Week 




1 day ) 
Some or a 









all of the 
time (5-7 
days) 
1. I was bothered by things 
that usually don’t bother me. ○ ○ ○ ○ 
2. I did not feel like eating; my 
appetite was poor. ○ ○ ○ ○ 
3. I felt that I could not shake 
off the blues even with help 
from my family or friends. 
○ ○ ○ ○ 
4. I felt I was just as good as 
other people. ○ ○ ○ ○ 
5. I had trouble keeping my 
mind on what I was doing. ○ ○ ○ ○ 
6. I felt depressed. ○ ○ ○ ○ 
7. I felt that everything I did 
was an effort. ○ ○ ○ ○ 
8. I felt hopeful about the 
future. ○ ○ ○ ○ 
9. I thought my life had been a 
failure. ○ ○ ○ ○ 
10. I felt fearful. ○ ○ ○ ○ 
11. My sleep was restless. ○ ○ ○ ○ 
12. I was happy. ○ ○ ○ ○ 
13. I talked less than usual. ○ ○ ○ ○ 
14. I felt lonely. ○ ○ ○ ○ 
15. People were unfriendly. ○ ○ ○ ○ 
16. I enjoyed life. ○ ○ ○ ○ 
17. I had crying spells ○ ○ ○ ○ 
18. I felt sad. ○ ○ ○ ○ 
19. I felt that people dislike 
me. ○ ○ ○ ○ 





Chinese Version of Questionnaire 

























1. 您是 ______        1. 居家养老服务员         2. 居家养老志愿者 
2. 年龄 _____岁 
3. 性别               1. 男          2. 女 
4. 婚姻状况 
1. 未婚             2. 已婚        3. 离异          4.丧偶 
5. 您接受过几年的全日制教育？________年 
6. 您以前的职业是 ________ 
7. 您在过去的一年中，平均每周花多少小时提供居家养老服务？ _____小时 
8. 您提供多少种居家养老服务？ ____种 
9. 您同时为几位老人家服务？ _____位 
10. 总的来说，您如何评价您和您所服务的老人家之间的关系？ 
0      1     2     3     4     5     6     7     8     9     10 
极端差                                                       极其好 
 
11. 总的来说，您如何评价您和您所在的机构的关系？ 
0      1     2     3     4     5     6     7     8     9     10 
极端差                                                       极其好 
 
12. 总的来说，您如何评价您和您服务员同事/志愿者同伴间的关系？ 
0      1     2     3     4     5     6     7     8     9     10 




0      1     2     3     4     5     6     7     8     9     10 
极其                                                      极其认同 
  不认同 
 
14. 总的来说，您如何评价一年前您的生活满意程度？ 
0      1     2     3     4     5     6     7     8     9     10 
极端差                                                       极其好 
 
15. 总的来说，您如何评价一年前您的身体健康程度？ 
0      1     2     3     4     5     6     7     8     9     10 
极端差                                                       极其好 
 
16. 总的来说，您如何评价一年前您的快乐程度？ 
0      1     2     3     4     5     6     7     8     9     10 
极端差                                                       极其好 
 
17. 总的来说，您如何评价一年前您的抑郁程度？ 
0      1     2     3     4     5     6     7     8     9     10 









1 = 强烈不同意 
2 = 不同意 
3 = 些许不同意 
4 = 讲不清是同意还是不同意 
5 = 些许同意 
6 = 同意 


























         
























1． 我好像比别人容易生病  ○ ○ ○ ○ ○ 
2． 我跟周围人一样健康  ○ ○ ○ ○ ○ 
3． 我认为我的健康状况在变坏  ○ ○ ○ ○ ○ 






1        2        3        4        5        6        7 
 一个非常                                               一个非常 
不快乐的人                                              快乐的人 
 
2. 与我周围多数人相比，我认为我自己： 
1        2        3        4        5        6        7 




1        2        3        4        5        6        7 




1        2        3        4        5        6        7 























1． 我因一些小事而烦恼 ○ ○ ○ ○ 
2． 我不大想吃东西，我的胃口不好 ○ ○ ○ ○ 
3． 即使家属和朋友帮助我，我仍然无法
摆脱心中苦闷 ○ ○ ○ ○ 
4． 我觉得和一般人一样好 ○ ○ ○ ○ 
5． 我在做事时，无法集中自己的注意力 ○ ○ ○ ○ 
6． 我感到情绪低沉 ○ ○ ○ ○ 
7． 我感到做任何事都很费力 ○ ○ ○ ○ 
8． 我感觉到前途是有希望的 ○ ○ ○ ○ 
9． 我觉得我的生活是失败的 ○ ○ ○ ○ 
10． 我感到害怕 ○ ○ ○ ○ 
11． 我的睡眠情况不好 ○ ○ ○ ○ 
12． 我感到高兴 ○ ○ ○ ○ 
13． 我比平时说话要少 ○ ○ ○ ○ 
14． 我感到孤单 ○ ○ ○ ○ 
15． 我觉得人们对我不太友好 ○ ○ ○ ○ 
16． 我觉得生活得很有意思 ○ ○ ○ ○ 
17． 我曾哭泣 ○ ○ ○ ○ 
18． 我感到忧愁 ○ ○ ○ ○ 
19． 我感到人们不喜欢我 ○ ○ ○ ○ 








Appendix II Participant Information Sheet 
 
Participant Information Sheet 
 
1. Project title : The Effect of Time Commitment to Productive Activity on 
Subjective Well-Being among Young-old Adults: Evidences from Paid 
Caregivers and Volunteers of Home Care for Elderly in Shanghai 
 
2. Principal Investigator and co-investigator 
Principle Investigator: 
Dr. Lee Earn Yung, Alexander, Department of Social Work, National 
University of Singapore 
(Tel: 65-6516-6414 (SG)) 
Investigator: 
Hong Manjiang, Department of Social Work, National University of Singapore 
(Cellphone: 65-82383436(SG); 86-13818646701(SH)) 
 
3. What is the purpose of this research? 
You are invited to participate in a research. This information sheet provides 
you with information about the research. The Principal Investigator (the 
research doctor or person in charge of this research) or his representative will 
also describe this research to you and answer all of your questions. Read the 
information below and ask questions about anything you don’t understand 
before deciding whether or not to take part. 
 
This research aims to explore the relationship between time commitment to 
productive activities (paid work and volunteering) and subjective well-being 
among young-old adults. Hopefully, this study is expected to indicate a 
moderate amount of time commitment to productive activities so that old 
adults will maximise their well-being. 
 
4. Who can participate in the research? What is the expected duration of my 
participation? What is the duration of this research? 
You should be a paid caregiver or volunteer involved in Home Care services 
in Shanghai.  You could be 50-70 years old and there is no gender restriction.  
Your participation is just to response to the questionnaire survey in the site.  
Generally, this questionnaire survey will take you approximate 25 minutes.  
The duration of this research is October-December, 2009. 
 
5. What is the approximate number of participants involved? 
150 paid caregivers and 150 volunteers. 
156 
 
6. What will be done if I take part in this research? 
You will be asked to respond to a questionnaire. You do not need to answer 
any question in the questionnaire that you feel uncomfortable with. 
 
7. How will my privacy and the confidentiality of my research records be 
protected? 
This is an anonymous questionnaire survey and no identifiable information 
will be collected. 
 
8. What are the possible discomforts and risks for me? 
You may feel a little bit bored completing the questionnaire. As for paid 
caregivers, your participation in this research may influence a little of your 
work or rest time. There is no other discomfort or risks. 
 
9. What is the compensation for any injury? 
No injury is expected in this study. 
 
10. Will there be reimbursement for participation? 
You will be given a token of appreciation for participating in this research. 
 
11. What are the possible benefits to me and to others?  
There is no direct benefit to you by participating in this research. The 
knowledge gained will benefit the public in the future. 
 
12. Can I refuse to participate in this research? 
Yes, you can. Your decision to participate in this research is voluntary and 
completely up to you. You can also withdraw from the research at any time 
without giving any reasons, by informing the principal investigator and all 
your data collected will be discarded. 
13. Whom should I call if I have any questions or problems? 
Please contact the Investigator, Mr. Hong Manjiang, at telephone 
13818646701 and email hongmanjiang@nus.edu.sg for all research-related 
matters and in the event of research-related injuries. 
 
For an independent opinion regarding the research and the rights of you, you 
may contact a staff member of the National University of Singapore 
Institutional Review Board (Attn: Mr Chan Tuck Wai, at telephone 65-6516 
















































































电话是 13818646701，电邮是 hongmanjiang@nus.edu.sg 
 
为了体现对于研究独立的观点以及研究参与者的权益，您可以联系新加坡国
立大学制度回顾委员会（National University of Singapore Institutional Review 








Appendix III R-scripts for the Loess Curve Fitting 
 
















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Life 
Satisfaction") 
for (i in seq(-1.96,1.96,by=0.01)) 



























R-scripts for the loess curve fitting in the entire sample: subjective physical 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Physical Health Status") 
for (i in seq(-1.96,1.96,by=0.01)) 













































plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Depression") 
for (i in seq(-1.96,1.96,by=0.01)) 














































plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Life 
Satisfaction") 
for (i in seq(-1.96,1.96,by=0.01)) 





























R-scripts for the loess curve fitting in employed caregivers: subjective physical 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Physical Health Status") 
for (i in seq(-1.96,1.96,by=0.01)) 













































plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Happiness") 
for (i in seq(-1.96,1.96,by=0.01)) 













































plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Depression") 
for (i in seq(-1.96,1.96,by=0.01)) 














































plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Life 
Satisfaction") 
for (i in seq(-1.96,1.96,by=0.01)) 





























R-scripts for the loess curve fitting in voluntary caregivers: subjective physical 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Physical Health Status") 
for (i in seq(-1.96,1.96,by=0.01)) 













































plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Depression") 
for (i in seq(-1.96,1.96,by=0.01)) 






























R-scripts for the loess curve fitting comparison: the relationship between 
subjective physical health status and time commitment within employed 






















plot(m,n,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 























R-scripts for the loess curve fitting comparison: the relationship between 















































R-scripts for the loess curve fitting in employed caregivers with higher education: 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Life 
Satisfaction") 
for (i in seq(-1.96,1.96,by=0.01)) 





























R-scripts for the loess curve fitting in employed caregivers with basic education: 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Life 
Satisfaction") 
for (i in seq(-1.96,1.96,by=0.01)) 





























R-scripts for the loess curve fitting comparison: the relationship between life 
satisfaction and time commitment within employed caregivers with higher 














































R-scripts for the loess curve fitting in married employed caregivers: subjective 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Happiness") 
for (i in seq(-1.96,1.96,by=0.01)) 





























R-scripts for the loess curve fitting in single, divorced, and widowed employed 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Happiness") 
for (i in seq(-1.96,1.96,by=0.01)) 





























R-scripts for the loess curve fitting in male voluntary caregivers: subjective 















plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Physical Health Status") 
for (i in seq(-1.96,1.96,by=0.01)) 





























R-scripts for the loess curve fitting in female voluntary caregivers: subjective 














plot(x,y,type="n",xlab="Time Commitment Per Annum (Hours)",ylab="Subjective 
Physical Health Status") 
for (i in seq(-1.96,1.96,by=0.01)) 
    lines(X,fit$fit+i*fit$se.fit,col=gray(abs(i/1.96))) 
fitline=lines(X,fit$fit) 
upper=lines(X,fit$fit+1.96*fit$se.fit) 
lower=lines(X,fit$fit-1.96*fit$se.fit) 
196 
 
 
summary(lcf) 
 
TSS=length(X)*var(y) 
RSS=sum((y-predict(lcf))^2) 
n=length(X) 
trS=lcf$trace.hat 
 
F=((TSS-RSS)/(trS-2))/((RSS)/(n-trS)) 
print(F) 
p=1-pf(F,(trS-2),(n-trS)) 
print(p) 
 
 
